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WORK AND WORTH. 

HERE has been much discussion recently as 
to ways and means of national economy. 
We referred to the matter a few weeks ago in 
connection with a circular issued by the Treasury 
in which it was suggested that all vacancies in 
universities and like institutions of higher educa- 
tion should be left unfilled, and that some institu- 
tions and departments should be closed, so that 
members of the staffs could be set free to seek 
other employment and relieve the institutions of 
the payment of their salaries. All of us are in 
sympathy with the efforts being made to reduce 
unproductive expenditure of public moneys, but 
grants for purposes of higher education and re- 
search can scarcely be placed in this category; 
and it is characteristically British that they should 
come in for early attention at the present juncture. 
The University of London is to drift along with- 
out a Principal, and vacant scientific chairs are 
to remain without occupants, though since the 
war three new judges have been appointed with 
salaries of soool. each, and a Lord Chancellor’s 

secretary at a salary of 2000l. 


A correspondent of the Times points out, in 
addition, that the salary of the Lord Chancellor 
is 10,0001, per annum, and that there are three 
ex-Lord Chancellors receiving pensions which 
amount tc 15,0001. per annum, and six Law Lords 
with total salaries of 36,000l., as well as several 


ex-Judges. The position of the Attorney-General 
is said to be worth some 20,0001. per annum, and 
that of Solicitor-General about 18,000. No 
attempt seems to have been made on the recent 
appointments to curtail the remuneration of these 
Officials, who, with other Ministers, absorb about 
120,0001. annually in salaries, but professorial 
posts with salaries of 6001. a year or so are to 
remain unfilled, and many holders of these and 
lesser positions in our educational institutions have 
agreed to let their salaries be reduced by 10 per 
cent. or more in order to effect economies. Can 
anything be said in justification of the disparity of 
treatment thus given to men who are discovering 
the laws of nature in comparison with those who 
are concerned with the laws of the land? 

The necessity to economise has been impressed 
upon the governing bodies of all university and 
technical institutions on account of loss of income 
from fees and other sources: in consequence of the 
war. Notwithstanding the reduction of staffs and 
Salaries, these institutions are in most cases faced 
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with serious deficits, which are likely to increase, 
and will in many cases prevent the continuance 
of valuable work. Not only most of the students, 
but also a high proportion of the members of the 
staffs of military age, are on active service or in 
training for his Majesty’s Forces. Those who 
remain are mostly not eligible for such service, 
or are engaged upon work of direct value to the 
country in its present emergency. The reduction 
in the number of students has enabled members 
of the scientific and engineering staffs of universi- 
ties and colleges to undertake national work to an 
extent which would have been impossible under 
normal conditions of instruction. Every labora- 
tory in the country has been at the disposal of the 
Government, and the services of experts in science 
and technology in university institutions have 
been utilised for training munition workers and 
undertaking tests and inquiries of military sig- 
nificance. 

While commercial agents connected with the 
supply of war materials are receiving tens of 
thousands of pounds as commission for effecting 
business between manufactories and war markets, 
while substantial salaries ave demanded for legal 
talent, whatever the country’s need may be, and 
medical consultants accept retaining fees for their 
expert advice, men of science of equal eminence 
in their particular spheres of work give their 
special knowledge freely to the State; and they 
are glad of the opportunity of thus showing their 
patriotism. None of the scientific men working 
on war problems in connection with committees of 
the Royal Society and other scientific societies 
receive any payment from the societies. The 
Munitions Inventions Department of the Ministry 
of Munitions has an advisory panel of twenty-six 
scientific and other experts who are certainly 
among the leading representatives of applied 
science in this country;.yet the Comptroller in- 
forms us that these gentlemen are not paid, and 
that their services are in all cases voluntary. This 
is true also of the central.committee and the panel 
of consultants of the Bdard of Invention and Re- 
search connected with the Admiralty. No pay- 
ment is asked for or given, though the financial 
value of the expert knowledge which these com- 
mittees and panels of consultants have brought to 
bear upon national problems must be very great. 
Let us hope that the voluntary services thus ren- 
dered cheerfully, in order to make our armed 
forces more effective, will not be forgotten when 
provision for instruction and research. in institu- 
tions of science and technology is under considera- 
tion by administrators of State funds. 

P 
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Voluntary work should be expected of all 
classes in these times; but it is unfortunately true 
that such services are expected of science at all 
times. Scientific men have themselves largely to 
thank for the low financial value placed on their 
services. They are ready to work for little or 
nothing, especially if the task offers opportunity 
for research; and in a business world, which 
assesses expert knowledge by the fees it can com- 
mand, takes them at their own low valuation. 
They accept pittances from governing bodies of 
universities and technical institutions which would 
not be offered to any other professional men of 
like standing. They sign agreements not to 
undertake paid outside work, though such work 
is often the surest means of keeping science in 
touch with problems of industry, and they are 
willing to give valuable information as to scientific 
materials and processes to manufacturing firms 
which are rich enough to pay handsomely for the 
advice. University authorities, business men, 
and the Government all exploit the scientific 
worker, who is so much taken up with his in- 
dividual studies that he is content to consider 
science as its own reward, and to let anyone who 
cares derive profit from his knowledge. 

Personal reward—as the world understands it— 
for work done or results obtained is the last 
thought of a student of science. “I have no time 
to make money,” was the reply of Louis Agassiz 
to an offer to lend himself to a legitimate and tempt- 
ing financial scheme. A like remark was made by 
Pasteur to Lady Priestley, “I could never work 
for money, but I would always work for science.” 
Yet, according to Huxley, Pasteur’s work for the 
prevention of anthrax, silkworm disease, and 
chicken cholera added annually to the wealth of 
France a sum equivalent to the entire indemnity 
paid by France to Germany after the war of 1870. 
If Pasteur had chosen to keep his discoveries to 
himself, he could have been one of the most 
wealthy men in the world, but he gave them to 
the human race, and was content to end his 
career as a professor of chemistry in receipt of 
a modest salary from the Government of his 
country. Most scientific work is done without 
expectation of reward. The man who devotes 
himself to the advancement of knowledge is con- 
tinually finding himself without the means of 
obtaining the instruments or other material neces- 
sary for the pursuit of his researches. He has 
to carry out a fair amount of work successfully, 
and to use his own limited resources for it, before 
he can hope to secure a portion of the modest 
grants in aid available. 
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When men of science ask for funds for scientific 
research they do not wish to bury the talents they 
receive or to derive personal profit from them, 
Whatever amount is entrusted to them is returned 
a hundredfold in the results achieved. How many 
are the researches worthy of assistance, and how 
small are the funds available for investigations 
having no obvious practical application, are 
understood only by men of science themselves. It 
would be a revelation to people endowed with a 
larger share of worldly riches to be present at a 
meeting of the Committee of Recommendations 
of the British Association when the allocation of 
grants for scientific purposes is being made. A 
score or so of the leading scientific men in the 
British Isles debate for two or three hours how 
to divide the sum of about r1oool., which repre- 
sents the amount available from the sale of tickets 
at the annual meeting. There are many applica- 
tions for grants from committees of each of the 
twelve sections of the Association, and the amount 
required has usually to be whittled down to sl. 
or 1ol., which often does not cover the expense 
of stationery and postage of a research com- 
mittee. Not one penny goes into the pockets of 
the men who are conducting the researches, yet 
claim after claim has to be passed, or reduced to 
its lowest limits, because the fund is far too small 
to meet the demands made upon it. 

Prof. T. B. Robertson suggests in the Scien- 
tific Monthly for November that a_ certain 
proportion, no matter how small, of the 
wealth which science pours into the lap of the 
community should return automatically to the 
support and expansion of scientific research. 
“The collection of a tax upon profits accruing 
from inventions (which are all ultimately if in- 
directly results of scientific advance), and the 
devotion of the proceeds from this tax to the 
furtherance of research, would not only be a policy 
of wisdom in the most material sense, but it 
would also be a policy of bare justice.” Prof. 
Robertson points out that the value of the elec- 
trical machinery, apparatus, and supplies produced 
in the United States alone in 1909 was 44,200,000l. 
In 1907 the value of the electric light and power 
stations in the same country was 219,400,000l., 
of the telephones 164,000,000l., and the combined 
income from these two sourcés was 72,000,000). 
Nor do these sums represent a tithe of the values 
which Faraday’s researches on electromagnetics 
have placed at the disposal of the world, which, 
while accepting the riches, has not returned one 
millionth or a discernible fraction of the wealth 
for the continuance of research. Faraday de- 
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liberately devoted his life to the increase of natural 
knowledge rather than the pursuit of wealth, and 
the community has been content to reap the 
benefits of his discoveries without any sense of 
responsibility as to payment for them. 

The question of payment for scientific researches 
is raised by Sir Ronald Ross in Science Progress 
for October in a note headed “Mr. Lloyd George, 
the Nation of Shopkeepers, and the Pied Piper 
of Hamelin.” We are very glad that Sir Ronald 
Ross has made formal application to the Govern- 
ment for a subsidy in recompense for the work 
which he has accomplished in connection with 
tropical medicine. We are not surprised that his 
application has been refused; at the same time 
he has done good work in directing attention to 
the absence of any provision for such compensa- 
tion. It is true that we have Civil List pen- 
sions, but, as he points out, these are quite in- 
adequate, and, moreover, partake largely of the 
nature of charities. The precedent of Jenner 
shows that the Government did actually vote a 
grant of money to the pioneer of preventive 
medicine, but this was many years ago, and Mr. 
Lloyd George’s secretary informed Sir Ronald 
Ross that such a recommendation was not in 
accordance with modern usages. Thus while 
large salaries are paid to political officials, the 
man who is capable of conferring the greatest 
benefits on mankind is passed over. He has 
either to lose the income which he might other- 
wise earn, or to leave undone most or all of what 
he ought to have done. If he adopts the first 
alternative he will not be able to work at his 
proper efficiency. The nation is calling out for 
more and more scientifically trained men, but when 
it has produced them the payments offered for their 
services as teachers are deplorably low, and beyond 
these there is little hope of further reward, what- 
ever the national worth of their work. We look 
for the coming of the time when the State will 
take the lead in showing juster appreciation of the 
men who are extending and organising the know- 
ledge upon which modern advance depends. 








RECENT DEVELOPMENTS IN CHEMICAL 
TECHNOLOGY. 





Manuals of Chemical Technology. II. The Rare 


Earth Industry. ByS. J. Johnstone. Together 
with a chapter on The Industry of Radio-active 
Substances. By Dr. A. S. Russell. Pp. xii+ 


136. (London: Crosby Lockwood and Son, 
1915.) Price 7s. 6d. net. fis 
Manuals of Chemical Technology. III. Industrial 
Nitrogen Compounds and Explosives. 
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G. Martin and W. Barbour. Pp. viii+125. 
(London: Crosby Lockwood and Son, 1915.) 
Price 7s. 6d. net. 
HESE volumes form part of a series of 
manuals of Chemical Technology which 
is being produced under the editorship of Dr. 
Geoffrey Martin. The series consists largely of 
compilations, each extending to about 120 octavo 
pages, suitably illustrated (where illustrations are 
available) with process cuts, and provided with 
fairly full bibliographies and references to 
original sources of information. But it must be 
obvious that in such limited space there is not 
much room for descriptive letterpress or for de- 
tailed accounts of technical methods. 

In this respect, therefore, the manuals compare 
unfavourably with standard treatises designed 
primarily as works of reference, and for the in- 
formation of actual manufacturers. At the same 
time, certain of the books in the series may be 
said to have a special value at this present junc- 
ture, when the future of chemical manufacturing 
in this country is so dark and so full of anxiety. 
It is quite certain that, in the fierce industrial 
struggle which will follow the cessation of hostili- 
ties, we shall be confronted with new difficulties 
and dangers. There will be a gigantic effort on 
the part of our present enemies not only to re- 
acquire the markets which have now been prac- 
tically closed to them for upwards of a year, but 
also to wrest from us our pre-eminence in certain 
branches of manufacturing chemistry—limited in 
number but large in output—which we have been 
accustomed to regard as ‘among our staple in- 
dustries. 

Leaders of chemical technology in Germany 
openly declare their intention to bring all their 
powers of organisation and their manifold re- 
sources—educational, industrial, and financial— 
to bear upon the realisation of this consumma- 
tion. The struggle will be all the keener, and tell 
more hardly against us, from the circumstance 
that much of the economic advantage we have 
hitherto enjoyed will be greatly curtailed, and it 
is possible that nothing short of a revolution in 
our fiscal policy will be required to maintain what 
is left of it. No doubt our competitors, like our- 
selves, have their labour problems, but it is doubt- 
ful whether these have reached the acute stage 
that we witness in this country. There would 
seem to be nothing like that deep-rooted antago- 
nism between labour and capital in Germany that 
we are painfully conscious of, and which has made 
itself so deplorably evident, even at a time when 
our very existence as a nation is at stake. The 
combination which the largest, richest, and 
most powerful of our trade unions—all concerned 
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in those fundamental industries upon which our 
national prosperity ultimately depends—have re- 
cently succeeded in effecting among themselves 
is ominous of impending revolution—to break out, 
it may be, when the time of inflated wages comes 
to a stoppage and when the country is suffering 
from the industrial depression which inevitably 
awaits it. 

Anything, then, which tends to open our eyes 
to fresh possibilities and new departures in pro- 
duction is to be welcomed. Hitherto our main 
chemical industries have been on too restricted 
lines. Our manufacturers have mostly confined 
their efforts to the limited class of products known 
as “heavy chemicals,” and have paid little heed 
to the production of many things which modern 
civilisation and recent industrial development re- 
quires. It is a notorious fact that with us the 
application of organic chemistry to chemical in- 
dustry has been painfully slow, and it is very 
problematical whether we shall ever succeed in 
regaining a position which at one time was well 
within our grasp if our manufacturers had pos- 
sessed the perspicacity, knowledge, and skill re- 
quired to retain it. But even in many of the 
newer applications of inorganic chemistry to in- 
dustrial pursuits we have let slip opportunities 
which a little energy, enterprise, and foresight 
might have secured. 

Mr. Sydpey Johnstone’s monograph on “The 
Rare Earth Industry” affords a striking illustra- 
tion of this fact. We were the pioneers in gas 
lighting, but Carl Auer’s discovery, twenty-five 
years ago, of the effect of certain “earths” in 
enhancing the illuminating power of a gas flame, 
was to us as seed falling by the wayside. Certain 
of our men of science, notably the late Sir George 
Stokes, attracted by the remarkable phenomena 
which Auer von Welsbach’s discovery revealed, 
probably recognised, and in other circumstances 
might even have succeeded in making more gener- 
ally known, the possibilities that were latent in 
it. But Stokes moved in an orbit in which manu- 
facturers as a class never enter. Such is the gulf 
existing in this country between science and in- 
dustry that probably not one in a hundred of them 
had even heard of his existence. He was as far 
removed from them, in fact, as an archangel from 
an apothecary—or at least that type of apothecary 
whose chief concern is with an “effective window 
display ” and the profits of “leading side-lines.” 

We have prided ourselves in the past on being 
pre-eminently industrial inorganic chemists, but 
until quite recently practically the whole of the 
thorium nitrate required for the world’s consump- 
tion of gas-mantles was made in Germany. 
German financial houses acquired control of the 
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Brazilian output of monazite, and Germas 
chemists worked out the methods of extraction 
of thoria. Important deposits of monazite, con- 
taining twice as much thoria as the Brazilian 
mineral, are found in southern India, particularly 
in Travancore. Prior to the war, practically the 
whole of the exported product found its way to 
Germany, although India is a British possession, 
More recently France and the United States have 
entered the lists against Germany, but compara- 
tively little thorium nitrate seems to be made in 
this country. And yet the total consumption of 
incandescent mantles is stated to be 300 millions 
per annum, of which, in 1913, the United King- 
dom imported to the value of 302,576l. 

As Mr. Johnstone points out, the term “rare 
earth,” as applied to ceria and thoria, is now a 
misnomer, as these substances, together with 
certain of the earths associated with them, are 
now obtainable in larger quantities and at a 
cheaper price than many compounds of the so- 
called “common” elements. The extraordinary 
development of the new industry may be 
gathered from the fact that, whereas the cost of 
thorium nitrate in 1894 was rool. per kilo, its 
price in the United Kingdom in June, 1914, was 
18s. per kilo. 

The account of the thorium and cerium in- 
dustry, including the manufacture of incandescent 
mantles and pyrophoric alloys, occupies above 
one-third of the book under review. Most of the 
remainder is concerned with the industrial uses 
of titanium, zirconium, tantalum, columbium 
(which the author miscalls niobium), and tungsten, 
to which is appended a short description of the 
incandescent electric glow-lamp industry. There 
are a few pages relating to the economic uses of 
uranium and vanadium, and Dr. Alexander S. 
Russell contributes a concise account of the 
present state of the industry of radio-active sub- 
stances. The authors have succeeded in putting 
together a most interesting monograph on matters 
to which the ordinary text-books have hitherto 
done scant justice. Their work affords a valu- 
able object-lesson of the potentialities which may 
exist in even the most recondite of chemical 
subjects. 

The volume on “Industrial Nitrogen Com- 
pounds and Explosives,” by the editor and Mr. 
Barbour, is scarcely commensurate with the large 
and important theme with which it deals. It is 
utterly impossible to deal adequately in the space 
assigned with so comprehensive a subject as that 
which includes the nitrate industry, the manu- 
facture of nitric acid, ammonia and ammoniacal 
salts, synthetic ammonia, the cyanamide industry, 
the production of cyanides and prussiates, and 
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the manufacture of modern explosives. The. 
treatment, therefore, is only of the slightest, and 
consequently the work is of little practical value 
to the technologist, except as regards its biblio- 
graphy and patent-lists. At the same time, it is 
of interest to the general reader or the student 
who wishes to gain an acquaintance with the 
characteristic features of some of the latest 
triumphs of applied chemistry, such as the utilisa- 
tion of atmospheric nitrogen and the synthesis 
of ammonia and nitric acid—new industries which 
are said to have rendered Germany independent 
of external supplies of nitrates as raw materials 
for the manufacture of explosives, and which, 
whatever be their present position, are ultimately 
destined to effect a revolution in chemical in- 
dustry. 

The work, therefore, from its very incomplete- 
ness, is necessarily only of passing interest, but 
as an essay pour servir it may be commended 
to those who, for any reason, are satisfied with 
a superficial knowledge of the vast and enormously 
important subject of which it treats. Zz 





ALLIGATORS. 

The Alligator and its Allies. By Dr. A. M: 
Reese. Pp. xi+358. (New York and London: 
G. P. Putnam’s Sons, 1915.) Price 10s. 6d. net. 

ROF. REESE, of West Virginia University, 

is best known as an embryologist, and the 
author of a memoir on the development of Alli- 
gator mississippiensis, published a few years ago 

in the Smithsonian Miscellaneous Collections, a 

reprint of which, with slight additions, forms 

about one-fourth of this book. When hunting for 
embryological material in the swamps of Florida 
the author has had many opportunities of study- 
ing the habits of the alligator, and his interesting 
observations are embodied in the chapter entitled 
“Biology of the Crocodilia.” The chapters on 
the skeleton and on the nervous system are partly, 
those on the digestive, urogenital, respiratory, 
and vascular systems mainly, by the author. The 
description of the muscular system is a transla- 
tion from the account in Bronn’s “ Thierreich,” 
which is here and there quoted as the work of 

Bronn himself, the fact being apparently over- 

looked that Prof. H. G. Bronn, the founder of 

the well-known zoological encyclopedia, “Die 

Klassen und Ordnungen des Thierreichs,” was a 

palzontologist who never busied himself with 

reptiles, and died fully ten years before the rep- 

tilian section was taken in hand by Prof. C. K. 

Hoffmann, whose name is not even quoted in the 

very carelessly. compiled biilingraghy at. on end 

of the book under review. 
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A treatise of this kind must naturally be to a 
certain extent a compilation, but it is regrettable 
that more care should not have been exercised 
in selecting matter, and that the author should 
not have drawn directly from the best sources 
instead of taking so much at second hand. As 
an example, we would point out that the map of 
the present distribution of crocodilia, copied: from 
the “Cambridge Natural History” is inaccurate 
in one respect of first importance from the Ameri- 
can point of view, viz., in the omission of croco- 
diles from Florida, where they are well known 
to exist in addition to alligators, as the author 
himself admits on the very same page. Further, 
the book might have been made far more useful 
to the wide circle for which it appears to be in- 
tended by comments on the bearing of the facts 
recorded on various zoological problems, such as 
phylogeny, ethology, zoogeography, etc. Why, 
for instance, is the question “ancestry ” skipped 
over in a few meaningless words, when quota- 
tions from Huxley’s classical memoir, only men- 
tioned in the bibliography, and from the numerous 
recent publications on Triassic reptiles, could 
have been interwoven to make an interesting and 
instructive chapter? The fact that the egg of the 
alligator is laid containing an embryo, often of 
considerable size, surely might have been the 
opportunity for a brief allusion to the question of 
viviparous and ovoviviparous reptiles and to the 
intermediate degrees known to connect the latter 
with the normal state in various lizards and 
snakes. 

There was no necessity, in a book like this, 
to enter into details on the various species of 
crocodilians, but, as the subject has been in- 
cluded, there is no excuse for leaving out four of 
the most interesting types, viz., the Malay False- 
gharial, Tomistoma schlegelii, the gharial-like 
crocodiles, Crocodilus cataphractus and john- 
stonii, and the alligator-like Osteolaemus tetraspis. 

G. A. B. 





PLANE SURVEYING. 

Surveying and Field Work: A Practical Text- 
Book on Surveying, Levelling, and Setting- 
out. By J. Williamson. Pp. xxii+363. 
(London: Constable and Co., Ltd., 1915.) 
Price 7s. 6d. net. 

N a very practical work the author gives a 
comprehensive account of the methods em- 
ployed in the measurement of the earth’s surface 
when comparatively small areas are concerned, 
so that the portion dealt with may be considered 
as being a horizontal plane. 
Chain-surveying is fully described, and is con- 
veniently used to introduce the beginner to the 
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various operations which result finally in the 
finished map or plan. A valuable feature of the 
book is that the accuracy attainable in an operd- 
tion is clearly stated, and the surveyor is taught 


to plan his work according to the accuracy which > 


the purpose that it is to serve demands, while not 


attempting such a degree of precision as would , 


lead to an expenditure of time and money which 
would not be economical under the conditions 
existing. In this connection a little more might, 
perhaps, be said on the selection of the scale of 
maps as determined by the permissible errors of 
the work and the limitations of the draughtsman. 
A short account of the theory of errors and its 
application to survey measurements would also 
seem to fall within the scope of this text-book. 

The theodolite and its adjustments are fully 
dealt with as regards vernier instruments, since 
those fitted with micrometer microscopes are con- 
sidered to belong to the more precise work of 
higher surveying. At the same time, it may be 
questioned whether the simpler forms of micro- 
scope which are in use abroad are not both more 
easy to read and less liable to injury than the 
vernier. 

The execution of a small triangulation, in 
which plane trigonometry only is required, fur- 
nishes an instructive example of the various opera- 
tions involved, base measurement, selection of 
stations, and measurement of angles, and these 
are discussed with special reference to the errors 
which are liable to occur, and the limits within 
which they may be expected to fall. 

Levelling with the spirit-level is dealt with in 
the same detailed manner, and a simple formula is 
given to guide the leveller in judging of the 
accuracy of his work. 

In the chapter on the calculation of areas, the 
more modern. patterns of planimeter might be 
mentioned, since with them the instrumental 
error can be eliminated from the result by 
changing the position of the fixed point and re- 
peating the measurement; also a convenient check 
on the accuracy of the measurement is provided. 
A reference to the slide rule, and to computing 
machines, computing table, etc., would be of 
value as indicating to the surveyor ways in which 
he may save time in his work. 

The tacheometer is not mentioned, since it is 
probably considered as more suited for topo- 
gtaphical surveys, but in many countries it is 
largely employed in preliminary surveys and in 
much large scale work. 

Theoretical accounts of most operations are 
given, and these might even be extended with 
advantage, since they indicate clearly the 


directions in which errors are to be anticipated, | 
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| and the conditions under which they tend to in. 
crease in magnitude. 

The book is well illustrated and contains 
numerous practical examples, which have been 
well chosen with the view. of showing such cases 
as may be expected to occur in ordinary practice. 
H. G. L. 





OUR BOOKSHELF. 


Unit Photography. By F. M. Steadman. Pp. xi 
+160. (London: Constable and Co., Ltd., 
1914.) Price 8s. 6d. net. 

Tue author deplores the “whole train of lament- 
able conditions in photography relative to ex- 
posure,” and sets himself “to establish a rational 
scientific foundation for the practice of photo- 
graphy and for the study of light as it is daily 
observed in nature.” He says that the apertures 
of lenses, the sensitiveness of emulsions, and the 
chemical energy of lights lack simple units of 
measurement, and that therefore photography is 
' not scientifically practised. He adopts f/64 as 
the unit for lens apertures, calling the figures 
which represent the intensities of the ordinary 
apertures up to f/1 the “cone unit values.” His 
standard of “actinicity ” is “that rate of emission 
which wilt produce a least visible tint in one 
minute (or 64 seconds) when the convergence is 
f/1 (or 4000 cone units).” This is an “actino.” 
“The speed of an emulsion is defined as the time 
required for it to suffer an effect which is known 
as normal exposure, when it is exposed to a sur- 
face having an intensity of one actino and 
through a diaphragm having a convergent value 
of one cone unit.” He gives full instructions for 
the use of these standards, and works out a 
number of problems that will prove of much in- 
terest to the curious. His “f/1 actinometer” is 
a box which has an opening equal in diameter to 
its distance from the opposite side, where a piece 
of sensitive paper is placed. The first experi- 
ment suggested in “unit actinometry” is to 
measure or estimate the average diameter of a 
flame, put the sensitive paper at a distance of two 
diameters (f/2) from it, and time the period neces- 
sary to produce the first visible effect. The calcu- 
lation as explained gives “the average intensity 
of the flame in actinos.” 

The volume contains useful suggestions, though 
| we cannot see that the methods propounded are 
| any more “scientific” than the ordinary procedure 
| with commercial exposure meters, and we dis- 
| tinctly differ from the author in his idea as to the 

“lamentable condition” of photography with re- 
gard to exposure, so far as this country is con- 
cerned. It may be different in America. 


The Student’s System. By V. Russell. Pp. 113. 
(London: J. M. Dent and Sons, Ltd., 1915.) 
Price 1s. 6d. net. 

Tuis book advocates the use of a loose-leaf note- 

book by University students, and by all who are 

engaged in study or research. It is claimed that, 








by adopting this system, a student need not carry 
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more than one notebook into his various class- 
rooms, because, provided he is careful to turn 
over the page when he comes to a new subject, 
he can take out the loose leaves at his leisure and 
sort them into suitable receptacles. A student 
will also find as he pursues his study that he 


acquires further information supplementing his | 


previous notes. By writing upon loose leaves he 


will be able to sort the new matter into its proper | 


lace. 
. Conscientious students are inclined to waste 
much time in making a fair copy of the-notes they 
have taken at lectures: such copying often 
becomes mechanical, so that nothing is learnt 
during the process. The loose-leaf method should 
make this mechanical work unnecessary, at all 
events when the original notes are intelligible. 
The loose leaves relating to any given subject 
should be so arranged as to make reference easy. 
For this purpose the author gives several examples 
of classification in which registration letters and 
numbers are employed. As to the significance to 
be given to these letters and numbers, we would 
advise the student to consult one of the com- 
prehensive works of reference, such as, in the 
case of science, the International Catalogue of 
Scientific Literature, and to adopt, so far as pos- 
sible, the plan there set forth. 


An Historical Atlas of Modern Europe from 1789 
to 1914, with an Historical and Explanatory 
Text. By C. G. Robertson and J. G. Bartho- 
lomew. Pp. 24+36 maps. (London: Oxford 
University Press, 1915.) Price 3s. 6d. net. 


Tuts is an atlas on new lines, for it deals only 
with modern Europe, and, except for a few general 
maps, makes no attempt to illustrate the historical 
evolution of the British Empire. The size of the 
atlas is a distinct advantage, as it allows of plates 
12}x94 in. Most of the maps are of this size. 
Central Europe and the Balkan lands are specially 
well shown, as would be expected, but we miss a 
separate map of the Iberian peninsula. No doubt, 
however, the question of expense entailed the 
omission of the less necessary maps. 

_A map of Europe is the only orographical map 
given. The other maps either show no relief or 
show it in the old caterpillar fashion. That is 
disappointing, and certainly lessens the value of 
the larger-scale maps. There is, of course, a 
difficulty in showing relief by contours on a map 
with political colouring, but that might be over- 
come in many plates by omitting the political 
colouring and indicating boundaries by red lines. 
Most of the plates are otherwise admirably exe- 
cuted, but a few—Russia in Central Asia and the 
ethnographical map of south-eastern Europe— 
scarcely come up to the high standard of tech- 
nique which we expect from the firm of Bartho- 
lomew. 

The introduction is an excellent commentary on 
the maps, and keeps the geographical standpoint 
in view throughout. The atlas is good value for 
the money and can be highly recommended. 

R. N. R. B. 
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LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for 
opinions expressed by his correspondents, Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 


A Question of Albedo. 


THE past Summer in the Kashmir Valley has been 
one of extraordinary dryness, with continuous blue 
skies and hot sunshine. These conditions have ex- 
tended into the autumn, and during the month of 
October even the surrounding mountains, so often 
clouded, have been entirely clear. The snow-line, in- 


| stead of descending to lower elevations with the ad- 


vance of the season, has steadily risen, until at the 
date of writing only a few isolated patches of white 
can be seen on the Pir Panjal range on the south-west 
side of the valley, and no snow at all on the moun- 
tains towards the east. It was with a distinct shock 
of surprise, therefore, that at sunset on the date 
October 22 we noticed a beautiful dome of snow just 
topping the eastern mountains, which were still bril- 
liantly illuminated by the sun. For a few moments 
the only possible explanation seemed to be that one 
of the higher peaks of the central Himalayan ranges 
had made a prodigious upward thrust of several 
thousands of feet! However, the earth’s rotation 
movement rapidly transformed this snowfield into the 
familiar features of the full moon. 

The question I would ask is: Why does the moon 
appear so white if it is composed of rocks similar in 
reflecting power to those on the earth? The average 
albedo of the moon must have been determined, and 
it is no doubt well known how it compares with Venus 
or with Jupiter when these are reduced to unit dis- 
tance from the sun. The rock surface of the moon 
should reflect far less light than the cloudy surfaces 
of these planets, and it would be of interest if those 
who know would explain the apparent whiteness of 
the moon as seen in daylight. 

A direct comparison of the moon with terrestrial 
rock surfaces illumined by sunlight is possibly to some 
extent vitiated by the superposed blue light scattered 
by the intervening air, which may affect the colour of 
the moon. Yet it is very difficult to believe that this 
can convert the greys and browns of rock surfaces 
into an almost pure white. On several occasions in 
this valley I have compared the waning moon, setting 
behind the Pir Panjal mountains, and, of course, in 
full sunlight, with extensive snowfields. These snows 
are perhaps fifty miles distant, and there is a con- 
siderable amount of blue scattered light superposed on 
the snow, although less than on the moon; also the 
light absorbed by the atmosphere is approximately, 
and may be exactly, the same for each, if one con- 
siders the whole path of the light from sun to snow 
and thence to the observer. When the air is trans- 
parent enough to see the moon clearly, it appears to 
me to be distinctly whiter than the snows, which seem 
dull and yellowish in comgarison. 

The daylight colour of the moon suggests, in fact, 
that Parmenides was right when he considered it to 
be composed of earthy material mixed with celestial 
fire, only I should say that the celestial fire greatly 
predominates ! 

One does not hear much nowadays of the glacial 
theory of the moon’s surface, but it would be interest- 
ing to learn whether the daylight aspect of the moon 
has been considered by those who believe its surface 
to be composed of rocks. J. EversHED. 

Srinagar, Kashmir, November 2. 
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Duty-Free Alcohol. 


A sHORT time ago some letters on this subject ap- 
peared in Nature, complaining of the difficulties ex- 
perienced by scientific workers in obtaining permission 
to use such alcohol, and of the absurd regulations accom- 
panying such permission. Perhaps the complainants, 
amongst whom, I remember, Sir William Ramsay 
was one, were somewhat unreasonable, for they should 
have considered that the officials in the Excise Depart- 
ment, as in other Government departments, are mostly 
of the “kings and captains" type; they really do not 
know what a laboratory or scientific work means ; they 
certainly do not know what distillation implies, and 
probably their only idea as to alcohol is that it is 
something which is always either under- or over-proof, 
like the old lady’s idea of stocks and shares, as being 
those things which go up and down in the City. 

I was lucky enough to obtain permission to use 
pom ey alcohol, though only after long negotiations, 
and on the explicit assurance that I would not use it 
for running motor omnibuses round my laboratory. 
But recently the need for economy induced me to apply 
for permission to recover my waste spirit by distilla- 
tion. After the usual six weeks’ delay, and sheaves of 
official documents, an officer was sent to examine my 
stills, and was shown several shelves of retorts and 
flasks; but on my explaining to him that not more 
than one of these would be in use at the time for the 
purpose in question, we filled in the form of application 
for one still of about a litre capacity to be used in 
redistilling alcohol: and a permit for doing so even- 
tually reached me. But in the course of the next few 
months the transaction had permeated to the domain 
of some higher official, whose eagle eye detected a 
flaw. Was I using a condenser in this distillation, 
and, if so, how many, and with what object? Again 
the official visited me, and was shown three condensers 
in a dusty corner of the laboratory: so the form of 
application was altered accordingly; and I am now 
the proud possessor of full official permit, granted “‘ as 
an indulgence,” to use in my laboratory a still of not 
more than quarter-gallon capacity with three Liebig 
condensers. SPENCER PICKERING. 


Standards and Functions of Museums. 

“W. P. P.” is in error in his article on the 
“Standards and Functions of Museums,” which 
appeared in Nature for September 23, when he says 
that the Department of Public Health in the American 
Museum of Natural History answers to no more than 
one aspect of the Department of Economic Zoology 
of the British Museum of Natural History, that which 
concerns the organisms injurious to man. 

The Department of Public Health does cover more 
than this; the exhibits so far arranged come under 
the following heads: water supply, sewage disposal, 
bacteria and bacterial diseases, insect-borne diseases, 
and military hygiene; while the exhibits in course of 
preparation deal with problems of diet. Especial stress 
naturally has been placed upon the bubonic plague, 
malaria, and yellow fever, as well as on the sanitation 
of the Panama Canal zone. Other aspects of the 
relations of insects to man are treated in the exhibits 
of the division of entomology, such as the importance 
of insects, benefits due to insects, and injuries caused 
by them. There is no collection of domesticated 
animals other than that illustrating variation under 
domestication, and, owing to lack of funds and space, 
no attempt can be made to bring together such a 
collection. F. A. Lucas. 

American Museum of Natural History, 

New York, October 10. 
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Dr. Lucas’s brief summary of the ground covered 
by the Department of Public Health in the American 
Museum of Natural History is more complete than 
that which appeared in the forty-sixth annual report 
of the museum, which formed the subject of the article 
against which Dr. Lucas now lodges his protest ; hence 
the “error” of the writer. We contend that only by 
a very elastic use of the term ‘Natural History 
Museum” can such subjects as the disposal of sewage, 
and water supply, be included. These are surely 
more fittingly themes for a Museum of Technology, 
while military hygiene and problems of diet would 
find a more suitable home in a Museum of Physiology, 
If these were omitted the funds and space which they 
absorb would be available for the collection of domes- 
ticated animals which Dr. Lucas is now obliged to 
neglect, to the great hurt of his museum. 

W.. P. FF; 


Multinle-Character Evolution. 


One should have thought that a meeting of the 
Palzontological Society of America was scarcely 
a propitious occasion for promulgating as a newly 
discovered law that a body equals the sum of all its 
parts. As your reviewer has rightly remarked 
(NATURE, p. 286), it has been said before that every 
organism is made up of a great number of characters, 
each of which is in a state of flux. The obvious fact 
that any species has more than one differential 
character (of which we use only those which take 
our fancy) never had need of rediscovery, but it has 
occasionally been neglected, merely not thought of, 
sometimes with appalling consequences, as, for in- 
stance, it has been solemnly pleaded that if one char- 
acter distinguishes a species, two should make a 
genus. H. Gapow. 

Zoological Laboratory, Cambridge, 

November 26. 


EGYPT AND THE FAR EAST.' 


pace. ELLIOT SMITH has long established 
his position as our principal authority on 
the anatomical study of ancient Egyptian mummi- 


fication. Before he undertook the systematic 
examination of mummies during the years he 
spent in Egypt, the vaguest and often the most 
erroneous notions were current with regard to the 
technical .treatment of the corpse and its intes- 
tines by the ancient Egyptian embalmers. To 
the average Egyptologist such details necessar.ly 
appeared of a rather gruesome character, and, as 
a consequence, Prof. Elliot Smith, who brought 
expert medical knowledge to bear on an unrivalled 
collection of material, was able to obtain im- 
portant results in what to all intents and purposes 
was a virgin field of research. His volume of 
the Cairo Catalogue, which was reviewed in 
NATURE on its publication, marked, as was 
pointed out at the time, a fitting culmination to 
his labours. When, therefore, its author has any- 
thing to tell us in connection with the subject he 
has made peculiarly his own, he is entitled to more 
than a respectful hearing. If on some essential 

1 “ On the Significance of the Geographical Distribution of the Practice of 
Mummification. A Study of the Migrations of Peo: les and the Spread of 
certain Customs and Beliefs.” By Prof. G. Elliot Smith. From vol. lix., 
part ii , of Memoirs and Proceedings of the Manchester Literary and Philo- 


sophical Society, Session 1914-15. Pp..143- (Manchester: 36 George Strect, 
1915.) Price 2s. 6d. 
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points we are inclined to reserve judgment, it is 
because his theory opens up a number of collateral 
roblems which demand independent examination. 
But there can be no doubt that the theory as he 
propounds it is very attractive, and it has the ad- 
vantage of ranging over a number of detached 
and separate fields of study. Even for those who 
may not go quite so far as to believe with him 
that the influence of ancient Egypt ever spread to 
the Far East and to America, it is well to re- 


examine the grounds for scepticism, and, in the | 


process, to take perhaps a less restricted view 
of the possibilities of intercourse in the ancient 
world. 

The present monograph is the direct outcome 
of a paper read before the Anthropological 
Section at the meeting of the British Association 
last year in Melbourne. At the three preceding 
meetings its author had already developed his 
thesis that the geographical distribution of cer- 


tain practices, such as mummification and mega- | 


lithic building, point, on his view of the evidence, 
to their distribution from a common centre some- 
where in the neighbourhood of the eastern Medi- 
terranean. When setting out for the Australian 
meeting it had been his intention to develop his 
argument from megalithic monuments, while 
using the geographical distribution of the practice 
of mummification merely as a subsidiary means of 
corroboration. But on his arrival at Sydney he 
examined the mummy from Torres Straits in the 
Macleay Museum, and studied the literature re- 
lating to the methods of embalming in that 
region; and, as a result, he formed the conclusion 
that the methods employed in the Papuan 
mummies must be of Egyptian origin. Moreover, 
since the practices which he there noted were not 
prevalent in Egypt until the time of the New 
Empire, and some of them not until the time of 
the XXIst Dynasty, he further concluded that 
they could not have left Egypt on their long 
journey to the Torres Straits at the earliest before 
the ninth century B.c. 

The work before us was written as an answer 
to one of the criticisms of the theory at the 
British Association meeting, to the effect that 
there were no links between Egypt and Papua to 
indicate that the custom of mummification had 
spread from the one region to the other. Prof. 
Elliot Smith here replies that there are plenty 
of links; and he works out the course of a great 
culture-migration, which, he suggests, began a 
world tour from Egypt, and, coasting eastward 
to India and Ceylon, was carried far out into the 
Pacific} and eventually reached the American con- 
tinent. There is, of course, no continuous chain 
of mummification customs, or even of megalithic 
monuments, on which this world-wide theory may 
rest; but traces of the migration, deduced from 
common distribution, are said to be visible also 
in sun-worship, serpent-worship, the tradition of 
a world-wide deluge, petrifaction myths, the use 
of the swastika emblem, and the practices of ear- 
‘piercing, tattooing, couvade, the artificial de- 
formation of the head, etc. If each of these be- 
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liefs or practices be considered alone there are 
many breaks in the chain; but taken together the 
gaps may be filled in. 

Such in outline is the theory, and in the space 
at our disposal it would be quite impossible to do 
adequate justice to any one of its many facets. 
We may perhaps mention two small points. 
Should we be on quite sure ground in assum- 
ing close maritime intercourse between the Per- 
sian Gulf and India from the eighth century B.c. ? 
The evidence is surely in favour of a later date 
by some two or three centuries. And should we 
be justified in regarding the custom of burning in- 
cense before the corpse, when no attempt was 
made to preserve the body, as an indication of the 


| influence of the Egyptian custom of mummifica- 


tion. 
burning so inexplicable? 


Apart from such an influence, is incense- 
We may be quite sure, 


‘with Prof. Elliot Smith, that it was never used 


for “disguising the odours of putrefaction.” But 
his view surely assumes that its funerary use in 
Egypt, to restore magically its natural odours to 
the desiccated body, was its only possible use. 
Whereas in Babylonia, to mention but one 
country of the East, the ritual use of incense has 
descended from immemorial antiquity, and was 
doubtless present in funerary rites with quite 
other associations. L. W. K. 


INDUSTRIAL SCIENTIFIC RESEARCH. 


jo the above heading the Quarterly 
Review for October contains a timely and 
interesting paper by Mr. T. L. Humberstone, 
which reviews comprehensively the problem how 
best to apply the results of physical science, as 
studied in the universities and colleges, to the 
requirements of the industrial world. 

At the outbreak of war the fact that this 
country was almost dependent on Germany for 
dyes seemed to come with the force of a rough 
awakening to the majority of British manufac- 
turers, who during the last forty years had been 
deaf to the warnings which had been shouted at 
them repeatedly by the scientific chemists. The 
lesson of the dyes is being taken to heart to some 
extent by other manufacturers, and the urgent 
questions which have now to be answered have 
aroused much discussion. The Government of 
this country has also, at last, consented to 
acknowledge the importance of science in a 
national sense by appointing a committee of the 
Privy Council, assisted by an advisory committee 
of eminent scientific men. The functions of these 
bodies is to discover in what way scientific educa- 
tion can be modified, and the results of research 
made more widely applicable, so that both may be 
utilised to the advantage of industry and trade. 

The discussions which have already taken place 
show how much opinions may differ about the 
working of such a scheme, but one or two things 
seem clear. As Mr. Humberstone properly points 
out, our universities and colleges must in future 
train a much larger number of ‘students with the 
direct object of fitting them for an industrial 





372 


NATURE 


[DECEMBER 2, I9QIS5. 





career. On the other hand, employers must be 
prepared to resort more commonly to methods of 
research and to engage a larger number of well- 
educated scientific assistants, to whom they must 
be willing to offer prospects of a satisfactory 
career. 

In dealing with this question the natural re- 


luctance of many manufacturers to divulge indis- | 


criminately any part of their processes which, 
rightly or wrongly, they suppose to have a special 
value, must be recognised. Hence the difficulty 
of getting them to resort to a university or other 
laboratory of research outside the works. 

Space does not permit us to discuss these points, 
but there appear to be only two ways out of the 
difficulty. If the services of highly-trained scien- 
tific men are to be utilised more than has been the 
case hitherto, as must be done if we are not to 
be out of the running altogether, our manufac- 
turers must not expect to get manufacturing 
experts direct from the universities, for it is cer- 
tain that industrial applications of science can 
only be properly learnt in the works. The plan 
long ago adopted in Germany, and to some extent 
in America, consists in engaging thoroughly well- 
informed young men, usually graduates, for a 
period of years, at a salary on which they can 
at least live, while they are learning in practice 
to apply their knowledge to the business. Future 


advancement, of course, depends on the aptitude 
and diligence shown in the first year or two. 


The other plan is represented by the scheme of 
industrial fellowships inaugurated by the late 
Prof. Kennedy Duncan in connection with the 
Universities of Kansas and Pittsburgh, as ex- 
plained in Nature of October 21 (p. 203). The 
essence of the idea is that in such an institution 
as the Mellon Institute at Pittsburgh arrangements 
of a confidential character can be made whereby 
the services of one of the fellows working at the 
institute can be secured, on mutually agreed 
terms, by any manufacturer who has problems 
which he desires to investigate with due privacy. 
All we can do is to await with interest the results 
of experience gained at Pittsburgh, or try the plan 
on a smaller scale at one of our own universities. 
In any case it is certainly imperative that co- 
operative relations be forthwith established be- 
tween our universities and the industries which 
are dependent on science. 


THE SUPPLY OF NITRATES. 


NE of the minor misfortunes to the cause of 
the Allies, coming through no fault of their 
own, has been the landslide in the Panama Canal, 
which has interfered with the import of nitrate 
of soda from Chile by prolonging the time of the 
voyage. Nitrates are, of course, required in 
enormous quantities for explosives, but a very 
considerable amount of nitrate of soda—no less 
than 100,000 tons per annum—is used in agricul- 
ture for manurial purposes. No modern farmer 
would like to try to do without it; indeed, any 
increase in food production almost necessarily 
means an increase in nitrate consumption. Yet 


NO. 2405, VOL. 96] 








Mr. Acland recently stated in the House of 
Commons that the quantity now in this country, 
or on the way to it, was only about 30,000 tons, 

As yet the situation is not serious. Farmers 
do not use nitrate of soda until spring-time; 
February or March would represent the earliest 
date when most people would apply it to their 
crops. Further, the Board of Agriculture has 
already made an arrangement whereby farmers 
can buy the sulphate of ammonia produced in 
this country, and formerly exported, at a price 
not much above the pre-war prices—14l. 10s, 
per ton instead of 12l. 10s. To this extent the 
situation is relieved, but, nevertheless, no one 
would care to see the supply of nitrate too much 
restricted. 

There are two ways of dealing with the difi- 
culty. One is to leave it alone, and trust that 
matters will somehow right themselves before 
February; the other is to arrange forthwith for 
a supply of artificial calcium nitrate. This sub- 
stance was on the market as a fertiliser before 
the war; it has been tested on the large scale, and 
is known to give satisfactory field results; its 
defects have been studied, and a body-of experi- 
ence has been gained which would now prove 
very useful. But somehow it seems to have dis- 
appeared as a fertiliser since the war began. | It 
ought not to prove impossible of manufacture, 
and in any case the situation ought not to be 
allowed to develop too seriously before steps are 
taken to cope with it. 





PROF. THEODOR BOVERI. 

R. THEODOR BOVERI, whose death on 
October 15 was announced in Nature of 
November 11, was born on October 12, 1862, and 
was the successor of Carl Semper in the chair of 
zoology and comparative anatomy in the Univer- 


| sity of Wirzburg. He received his university 
| education in Munich, where he had the good for- 


tune to be one of Richard Hertwig’s first pupils. 
There he studied natural science and medicine, 
graduating in both and becoming privat-docent 
in 1887. In 1893 he was called to Wiirzburg, 
where, in spite of offers of other appointments, 
he remained for twenty-two years. In 1913 he 
declined the post of director of the Kaiser Wilhelm 
Research Institute in Berlin. Extensions of his 
overcrowded research laboratories were granted, 
and he was made “Geheim Rat.” In 1905—06 he 
was rector of the University. He held the member- 
ship of many scientific academies. But probably 
honours and titles had little meaning for Boveri, 
for, like Semper, he was a very modest man. 
Among modern zoologists Boveri occupied a 
somewhat unique position. Properly speaking, 
only one of his memoirs, his masterly study of 
the excretory organs of Amphioxus—which he and 
Weiss discovered independently—can be described 
as purely zoological. His other work—and its 
total is by no means small or unimportant—re- 
lated mainly to cytology. For research in this 
field Boveri had a positive genius. To him we owe 
the first proof, in Ascaris, of the true nature of the 
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lar bodies of oédgenesis as rudimentary gametes. . 


He set up the numerical law of the chromosomes, 
and adduced cogent evidences in favour of the 
persistence of their individuality from cell- 
generation to cell-generation. He discovered the 
curious “‘casting-out of chromatin” in Ascaris, 
and some of his beautiful experiments relate to 
the history of an organism destitute of maternal 
attributes, due to the fertilisation of an egg- 
fragment by one or two sperms. His cytological 
memoirs, among the classics of the science, are 
contained mainly in the six published parts of the 
“Zellenstudien ” (1887-1907), in Richard Hert- 
wig’s “Festschrift ” (1910), and in the magnificent 
monograph on the development of Ascaris, which 
he contributed, as one of his pupils, to the 
“Festschrift fiir Kupffer” (1899). 





ADOLPHE GREINER. 


Fa seselbpee GREINER, director-general of the 
John Cockerill Co., Seraing—the foremost 
steelworks in Belgium and one founded by an 
Englishman of that name many years ago—and 
president of the Iron and Steel Institute, died at 
his residence near Liége on November 20. 

Mr. Greiner was born in Brussels in 1843 and 
was the eldest son of Gustave Greiner, private 
secretary to King Leopold, the first King of the 
Belgians. Educated at the University of Liége 
he obtained the diploma of the School of Mines 
in 1864, and shortly afterwards was elected to 
the post of engineer chemist to the Société 
Anonyme John Cockerill, which was the first 
steel manufacturing company on the Continent to 
adopt the Bessemer process. Five years later he 
was appointed manager of the steel works, and 
in 1887 he became director-general, a position he 
continued to fill until his death. He was respon- 
sible for the introduction there of the basic pro- 
cess for steel making, and was one of the earliest 
promoters of the use of blast furnace and coke 
oven gas for the direct driving of internal com- 
bustion engines. 

Not only was he one of the most distinguished 
figures in the industrial life of Belgium, but he 
played an important part in the development of 
the iron and steel industries of other countries. 
Numerous honours were conferred on him during 
his long career by the sovereigns of his own and 
other countries. He had been president of all 
the leading scientific Belgian societies, and as 
president of the central committee of industrial 
labour he had rendered important services to the 
social welfare of Belgium. He joined the Iron 
and Steel Institute. in 1876, was a frequent 
attendant at its meetings, served for many years 
on the council, and was elected president in May, 
1914. The year previous he had been awarded 
the Bessemer Gold Medal. 

During the siege of Liége in August, 1914, 
Mr. Greiner remained at his post continually, 
encouraging with his unfailing spirit the members 
of his staff and his workmen, and organised means 
for the alleviation of distress among the large 
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population dependent on his company for employ- 
In the following months he set on foot 
experiments in the heating of open-hearth fur- 
naces by means of tar in order to overcome the 
difficulty of the shortage of gas coal. His results 
were presented to the Iron and Steel Institute in 
a short paper in May of this year, and this last 
contribution will remain as a record of his courage 
and resource in the midst of many difficulties and 
adversities. He was a man of large mind and 
wide sympathies, and towards the members of 
his staff and the thousands of operatives employed 
at the works he occupied a kind of patriarchal 
position, and was ever ready to help any of them 
from the highest to the lowest with his advice 
or benevolent assistance. 





ANNIVERSARY MEETING OF THE ROYAL 
SOCIETY. 


Saas anniversary meeting of the Royal Society 

was held on Tuesday, November 30, when 
the report of the council was presented and Sir 
William Crookes delivered his presidential address, 
extracts from which are subjoined. In the report 
of the council particulars are given of the various 
committees of the society concerned with scientific 
problems connected with the war. We hope to 
publish the main part of this account in another 
issue, together with a description of the work 
of other committees with like objects. Mean- 
while, we give Sir William Crookes’s outline of 
the Royal Society’s activities in this direction. 


Towards the end of last year a war committee and 
sub-committees were appointed to consider a variety 
of questions, including the supply of drugs and -other 
chemicals which hitherto have been mostly imported. 
It was finally decided that it would be best for the 
council as a whole to act as a general war committee, 
the original sub-committees being converted into four 
sectional committees, which have met _ regularly 
throughout the year. A memorial to the Prime Minis- 
ter was drawn up, directing attention to the urgent 
need for closer co-operation between those engaged 
in scientific research and the directors of the nation’s 
industries, and was presented by delegates of the 
Royal Society and the Chemical Society, The Presi- 
dent of the Board of Education has since issued a 
scheme for the organisation and development of scien- 
tific and industrial research, which has met with 
approval on all sides, and indicates that the Govern- 
ment is ready to give the country a strong lead in the 
way of recognition of the value of scientific training 
and work. An important step has been taken in 
appointing a committee to prepare a scheme for the 
establishment of a permanent board in collaboration 
with technical and other scientific societies for the dis- 
cussion of questions in which joint action appears 
desirable. 

Owing to unavoidable delay in printing, the Royal 
Society’s Catalogue of Scientific Papers has _pro- 
gressed only slowly, and there appears to be no likeli- 
hood of its being completed at the present rate until 
the middle of 1921. ‘The director of the catalogue, Dr. 
McLeod, who has been indefatigable in his labours, 
has been obliged by ill-health to retire. It is proposed 
not to appoint a new director, but to continue . the 
work under the able management of the chairman of 
‘the Catalogue Committee, Prof. Silvanus Thompson. 
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Another. of the society’s tasks, the magnetic re- 
survey of the British Isles, has been continued at a 
reduced rate, and with some interruptions throughout 
the year just passed. At present only the Hebrides, 
Isle of Man, Channel Isles, and six points in Eng- 
land and Wales remain unresurveyed. 


The Copley medal has been conferred upon Pror. 
Ivan PetrovircH PavLov, one of our most distin- 
guished foreign members, whose researches in physio- 
logy have led to the acquisition of valuable know- 
ledge. By a most ingeniously worked-out and original 
method of making fistula or openings to the exterior, 
Prof. Pavlov has successfully studied the interrelation 
of the functions of the alimentary canal. His experi- 
ments have shown how the presence of food in one 
cavity controls the secretion of digestive juices into 
the next, and he has made many discoveries concern- 
ing the conditions which influence the secretory pro- 
cess, while his method has facilitated the study of 
the chemical changes which occur in the food as it 
passes through the canal. Moreover, by the method 
which he calls that of conditioned reflexes, Prof. 
Pavlov has studied, from a physiological point of 
view, the influence of the higher brain centres upon the 
secretion of saliva. He has also investigated the 
mechanism of the muscle by which bivalves open and 
close their shells, and the nervous control of the heart, 
especially through the sympathetic nerves. His re- 
sourcefulness and skill have enabled him to make 
important contributions to physiological science, and 
his work, the true worth of which has, perhaps, 
not yet been rightly prized, deserves the fullest recog- 
nition. 

The Royal medal given annually for physical inves- 
——— has been awarded to Sir JosePH Larmor, 
whose work in mathematics and physics includes a 
very wide range of subjects—geometry, dynamics, 
optics, electricity, the kinetic theory of gases, the 
theory of radiation, and dynamical astronomy—upon 
all of which he has published illuminating memoirs. 
Possibly his chief claim to distinction is the estab- 
lishment of the theory that radiant energy and intra- 
molecular forces are due to the movements of minute 
electric charges. This theory is fully worked out in 
his treatise, ‘‘ Aither and Matter.’’ For a long time 
Sir Joseph Larmor acted as secretary to the Roval 
Society, performing the duties of the office with great 
success, at the same time continuing with unabated 
vigour original research. The offer of the Royal 
medal is a mark of the society’s appreciation and 
admiration of his invaluable services to science. 

The other Royal medal, for work in the biological 
sciences, is this year conferred upon Dr. WILLIAM 
Hatse Rivers Rivers, whose work in ethnology has 
contributed largely to the establishment of the subject 
upon a scientific basis. He was the first to use the 
genealogical method in ethnological investigations. 
His remarkable originality, combined with sound judg- 
ment, have enabled him to produce work which will 
rank with the best that has been done in ethnology. 

All chemists will agree that the award of the Davy 
medal to Pror. Paut Sapatier is fully justified. His 
lengthy researches on the use of finely divided metals 
as catalysts are universally known. The hydrogena- 
tion of unsaturated organic compounds, especially by 
means of nickel, has been thoroughly elucidated by 
Prof. Sabatier and his co-worker, the Abbé Senderens, 
The industrial application of the process to the un- 
saturated acids of the oleic series has already acquired 
considerable industrial importance. It gives me great 
pleasure to announce the award, so well earned by 
Prof. Sabatier. 

The Hughes medal is awarded to Pror. Pau 
LANVEGIN, who has made valuable contributions to 
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electrical science, both on the theoretical and experi. 
mental sides. He has found by experiment the rate 
of re-combination and the mobility of ions produced 
by different processes in gases at various pressures 
and he has made an exhaustive study of the theo. 
retical aspects of the interdiffusion of gases and the 
mobility of ions. 


The nation’s attitude towards science is, I think, 
largely due to the popular idea that science is a kind 
of hobby followed by a certain class of people, instead 
of the materialisation of the desire experienced in 
various degrees by every thinking person to learn 
something about innumerable natural phenomena stil} 
unsolved; and, having learned, to control and apply 
them intelligently for the benefit of the human race, 
Many attempts have been made to explain exactly 
what is meant by science, and to differentiate true 
science from its counterfeit; and it is by no means 
easy to define it so that the vague general idea of the 
average man can be replaced by clear and precise con- 
ception. Even the most patient investigator, the most 
acute observer, must constantly feel, ‘*Oh, what a 
dusty answer gets the soul when hot for certainties in 
this our life." If we refer to our charter, we shall 
find that the aim of the Royal Society is promoting 
natural knowledge by experiments, and if we regard 
science as synonymous with natural philosophy we 
may describe it as knowledge relating to. natural ob 
jects and phenomena. connected therewith based upon 
experiments. Life has been defined as the act of corre- 
spondence with our environment, and science may 
equally tersely be defined as the use of intelligence in 
effecting that correspondence. 

I believe that the “Hobby” attitude is due to our 
national character, and can only be rectified slowly, 
step by step. We cannot suddenly become a truly 
scientific nation, either now during the war, or imme- 
diately on its conclusion. We shall have to make 
many fundamental alterations in our ideas and almost 
to change our natures before such a change can be 
effected. First among our defects must surely be 
placed mental inertia, our reluctance to do our think- 
ing for ourselves, and the slowness of our intellectual 
apprehension. This condition is fundamentally 
different from docility of mind, and its results are 
more disastrous because it tends to inhibit action on 
the part of those who should be leaders. Associated 
with it, of course, is our inherent stolid conservatism, 
which makes us too readily satisfied to continue in the 
ways of our forefathers—ways which, though good 
enough once upon a time, are now obsolete and un- 
desirable. We are sometimes prone to under-estimate 
our opponents’ abilities and powers, and usually we 
have a hearty contempt for outside criticisms of our 
methods. Our mental inertia makes us slow to put 
our latent organising power into action. 

The problem before us is twofold. We have, first, 
to find out how best to organise all our present forces 
and employ the material at our disposal to win victory. 
Many suggestions -have recently been made as to the 
best way to mobilise science and invention, so that, 
for example, schemes that show some likelihood of 
having military or naval value can be put at once to 
the test. At the beginning of the war the Royal 
Society appointed committees for this purpose. Their 
scope could be extended usefully. They include men 
of naval and military experience, whose practical skill 
and knowledge supplement the theories of men of 
science. 

The second part of the problem is closely interwoven 
with the first, and its importance to the nation is 
hardly inferior. If we neglect to alter our ways, if we 
continue to disregard the value of scientific work and 
are content with ignorance of scientific methods on 





DECEMBER 2, 1915] 


NATURE 


375 





the part of the authorities, we shall assuredly ‘suffer 
total defeat in the industrial war which must of neces- 
sity follow upon the conflict of arms now raging. This 
jis a matter in which men of science have a great 
responsibility to the nation. We must not cease to 
bring to the notice of the public the facts of which 
we are too fully aware. The attitude of the Govern- 
ment and the public towards science has been mis- 
taken. For this formidable error we suffer and, I 
fear, must long continue to suffer. The remedy in- 
volves many sacrifices and heavy expenditure, prob- 
ably at first without apparent return. It is to 
the new generation now being educated that we must 
look for betterment of our position; and it is for 
youth we must now make plans. We must make all 
education more scientific. It is admitted we have 
much to learn from our adversaries; we must bring 
scientific methods to the front. 

Should not science be represented on the Privy 
Council? It is astonishing that in so august a body 
science is almost ignored. Ought we not to have in 
the Cabinet a Minister of Science with a board of 
advisers similar to that of Agriculture, with the pro- 
viso that the Minister of Science should hold his office 
primarily by virtue of his scientific capacity? Power 
of organisation and general business ability should 
be regarded as essential secondary qualifications. The 
newly appointed Science Councils and Committees 
— be incorporated under the Ministry of Science 
—then and then only pure research would begin to 
take its place as an invaluable profession, with a 
status of its own at least on a level with that of other 
learned professions. The leaders of its rank and file 
would be doing work of fully as much value to the 
nation as the work of the officers of our naval and 
military forces. Then, I feel convinced, the next 
generation would see the disappearance of listless co- 
operation between manufacturer and scientific work- 
men, and we should hear less of the inferiority of 
British science as compared with that of our opponents. 
Given equal opportunities, our men would speedily 
give proof of fertility of ideas, of organising powers, 
and of resource and initiative. Research could be so 
thoroughly well organised that suitable workers would 
be jointly engaged with those problems for the speedy 
élucidation of which there is the greatest need, and 
the results of their imvestigations would be at ‘the 
disposal of all British manufacturers. It rests with 
us to keep these ideas before the mind of the public 
now that at last it is ripe to consider them. ‘ Be 
wise to-day; ’tis madness to defer.”’ 


In conclusion, Sir William Crookes referred in 
felicitous words to the election of Sir J. J. 
Thomson as his successor in the presidential chair 
of the society. 


NOTES. 


Tue Amsterdam correspondent of the Morning Post 
announces that the Dutch Royal Academy of Sciences 
has awarded the gold Leeuwenhoek medal for 1915 to 
Surgeon-General Sir David Bruce. 


Tue Croonian Lecture of the Royal Society will be 
delivered on Thursday, December o. by Dr. W. M. 
Fletcher and Prof. F.G. Hopkins, on “‘ The Respiratory 
Process in Muscle, and the Nature of Muscular 
Motion.” 


Tue death is announced, at his residence in Dublin, 
of Dr. Francis T. Heuston, formerly professor of 
anatomy in the Royal ‘College of Surgeons, Irefand, 
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and lecturer on anatomy in Carmichael College, Dub- 
lin. Dr, Heuston was well known as a consulting 
surgeon, and contributed many papers on professional 
subjects to the medical journals. 


At the annual meeting of the Iron and Steel Insti- 
tute, to be held next May, Sir William Beardmore, 
Bart., will be inducted into the chair as the new 
president of the institute, in succession to Dr. Adolphe 
Greiner. The Bessemer gold medal for 1916 will be 
presented to Mr. F. W. Harbord, honorary consulting 
metallurgist to the Ministry of Munitions. It has been 
decided not to hold an annual dinner next year. 


At the meeting of the Faraday Society on Wednesday, 
December 8, a general discussion on *‘ The Corrosion 
of Metals—Ferrous and Non-ferrous,” will take place. 
The president, Sir Robert Hadfield, will take the 
chair. The members of the Iron and Steel Institute 
and of the Institute of Metals have been invited to 
attend the meeting. Other persons desirous of attend- 
ing can obtain tickets on application to the secretary 
of the Faraday Society, 82 Victoria Street, S.W. 


Ir is announced officially that arrangements have 
been made between the Army Council and the Ministry 
of Munitions for the transfer to the latter of responsi- 
bility for designs, patterns, and specifications, for the 
testing of arms and ammunition, and for the examina- 
tion of inventions bearing on such munitions. In- 
structions have therefore been given for the immediate 
transfer to the Ministry of Munitions of the Ordnance 
Board, Research Department at Woolwich, Experi- 
mental Establishment at Shoeburyness, and the War . 
Office Inventions Department. 


Tue death is reported, at the age of seventy-two, of 
Dr. E. L. Greene, the head of the botanical department 
at Notre Dame University, Indiana. He was pro- 
fessor of botany at the University of Califernia from 
1885 to 1895, and at the Catholic University of 
America from 1895 to 1904. He had also had an 
official connection with the Smithsonian Institution. 
Dr. Greene, who was the author of several mono- 
graphs and of a flora of the San Francisco district, 
was president of the International Congress of Botan- 
ists held in connection with the Chicago Exposition 
of 1893. 

Ar the November meeting of the Royal Physical 
Society of Edinburgh, the following office-bearers 
were elected for the 145th session, 1915-16 :—Presi- 
dent: Prof. Arthur Robinson; Vice-presidents: P. H. 
Grimshaw, Prof. D’Arcy W. Thompson, Dr. J. H. 
Ashworth; Secretary: Dr. James Ritchie, Royal 
Scottish Museum; Assistant Secretary: J. A. S. Wat- 
son; Treasurer: Wm. Williamson; Librarian: L. W. 
Hinxman; Councillors: Hugh Miller, Dr. Malcolm 
Laurie, J. Kirke Nash, Dr. B. N. Peach, Dr. J. F. 
Gemmill, Dr. John Rennie, Dr. D. C. McIntosh, 
Principal O. C. Bradley, Wm. Evans, Prof: T. Hud- 
son Beare, T. H. Gillespie, and Prof. D. ‘C. Matheson. 
In the Report of Council it was stated that two 
fellows of the society, Mr. L. N. G. Ramsay and Mr. 
C. H. Martin, had been killed in battle in France. 
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At the request of General Sir O’Moore Creagh, 
military adviser to the Central Association Volunteer 
Training Corps, an Engineer Volunteer Corps has 
been formed to meet the needs of members of the 
engineering profession who, by reason of age, physique, 
or employment on Government work, are prevented 
from joining the Regular or Territorial Forces. The 
official regulations of the association say that the 
policy of. the Government is to encourage every man to 
take his part in the present struggle; and they advise 
all who are debarred by the reasons mentioned above 
to join a Volunteer Corps, so that their services may 
be available as a trained man in case of invasion. 
All men with engineering experience should join an 
engineer corps, where they can be trained in military 
engineering, especially field and fortress work (includ- 
ing telegraphs, searchlights, etc., in addition to in- 
fantry drill, musketry, etc.). Such a training, com- 
bined with the experience which they have gained 
in civil life, will render them invaluable to the authori- 
ties at a time of emergency. The Engineering Insti- 
tutions Volunteer Engineer Corps gives such a train- 
ing; and although the corps has not been in existence 
six months, a number of men are already proficient 
in searchlight work, and available in case of need. 
Sir John Snell is hon. commandant of the corps, and 
the general committee contains many prominent mem- 
bers of the engineering profession. The headquarters 
of the corps are at Chester House, Eccleston Place, 
S.W., but full information may be obtained from 
Lieut.-Colonel C. B. Clay, Marconi House, Strand, 
Ww.c, 


Tue death of Sir Allen Young, C.B., announced in 
the Times of November 20, removes one of the last 
survivors of the Franklin search expeditions. In his 
early days Allen Young entered the mercantile marine 
and commanded a troopship in the Crimean War. 
When Lady Franklin in 1857 organised an expedition 
to follow up Dr. John Rae’s discoveries concerning 
the fate of her husband and his expedition, Allen 
Young was appointed master of the Fox, under 
Captain (afterwards Sir Leopold) McClintock. Young 
contributed largely to the finances of the expedition, 
and refused any remuneration for his services. On 
this expedition Young accomplished important work. 
In a long sledge journey he completed the discovery 
of Prince of Wales Island, and the west coast of 
North Somerset. He found McClintock Channel 
blocked with heavy ice and unnavigable, and pointed 
to Franklin Channel as the route of the north-west 
passage. Amundsen has since proved the truth of this 
contention. In 1875, in his steam yacht Pandora, 
Young led an expedition. to Lancaster Sound and 
Bellot Strait, and in 1876 to Smith-Sound. In 1882 
he led the Leigh Smith search expedition in the Hope. 
Among other services, Young took part, in 1860, in the 
survey of the proposed North Atlantic telegraph route 
from the Faroes by Iceland and Greenland to Labra- 
dor. Sir Allen Young, who was knighted in 1877, 
was born at Twickenham eighty-five years ago. He 
was a younger brother of Trinity House, and a former 
member of the council of the Royal Geographical 
Society. 
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By the death of Dr. James Holms Pollok on Friday 
last, November 26, Ireland has lost a very earnest and 
able scientific worker. Dr. Pollok was for many years 
on the staff of the Royal College of Science for Ireland, 
in the chemical department of which he was lecturer 
on physical and metallurgical chemistry. He had 
achieved a well-earned reputation as an industrial 
chemist, and was ever alert for new openings in the 
applications of chemistry which might benefit this 
country. Workers in science will remember that he 
was honourably associated with the late Sir Walter 
Hartley in researches in spectroscopic analysis—work 
that he continued after the death of that investigator, 
As a result of working with vacuum tubes, he suffered 
for some months from a very painful form of eczema 
(ultra-violet light dermatitis), induced by the rays 
emitted from these tubes. On the outbreak of war he 
devoted himself to the services of the common cause, 
and in time organised the Royal College of Science 
Voluntary Aid Detachment, and with this detach- 
ment, of which he was quartermaster, he _per- 
formed very valuable services on the several occa- 
sions on which wounded soldiers have been landed in 
Dublin. Dr. Pollok’s published contributions to chem- 
istry and spectroscopy are represented by twelve 
papers communicated to the Chemical Society and the 
Royal Dublin Society. The chemical papers deal with 
a study of glucinum and its compounds, the analysis 
of Irish kieselguhr and the separation of rare earths. 
His spectroscopic researches were devoted to an exam- 
ination of the spark and vacuum tube spectra of the 
rare and common metals, and to the utilisation of these 
spectra in quantitative analysis. His loss will be 
deeply felt by the Department of Agriculture and Tech- 
nical Instruction and by the Royal College of Science 
for Ireland, where he was held in great esteem and 
affection by his colleagues and students. He leaves a 
widow and two daughters to mourn his loss. 


At the monthly general meeting of the Zoological 
Society of London, held on November 17, the report 
of the council for the months of August, Sep- 
tember, and October was read. Herein it was stated 
that during these months 406 additions had been 
made to the society’s menagerie. Some of these were 
of exceptional interest. Special mention may be made 
to the entries for September, which included a tiger- 
bittern (Tigrosoma salmoni), ten Wilson’s birds of 
paradise (Schlegelia wilsoni), ten red birds of paradise 
(Paradisea rubra), and one black manucode (Manu- 
codia atra). The attendance at the gardens during 
the months covering this report was most gratifying, 
since no fewer than 436,733 passed the turnstiles, 
being an increase of 128,907 over the corresponding 
period of last year. 


An address by Mr. C, P. Lounsbury, on ‘Some 
Phases of the Locust Problem,” delivered before the 
South African Association for the Advancement of 
Science, is published in the South African Journal of 
Science for September. From this it is apparent that 
“the Union is entering upon a cycle of years when 
swarms of locusts will be widespread and destructive.” 
The invading hosts have in the past been made up 
of two distinct species—the brown locust (Locusta 
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pardalina) and the red locust (Pachytylus capensis). 
The author briefly and lucidly reviews the previous 
records of.such visitations, from 1653 to the present 
day. From the data thus. collected he is enabled to 
show that these outbreaks follow close on the heels 
of seasons of prolonged drought, and is further always 
associated with large tracts of naturally arid country, 
where the rainfall is both scanty and erratic. He 
gives valuable notes on the life-histories of these in- 
sects, and on their natural enemies. In regard to 
the brown locust, he is of opinion that the eggs pre- 
serve their vitality for years in the absence of adequate 
moisture for their development. If indeed this be the 
case, it is certainly very remarkable. 


Tue ravages of locusts forms the subject of a special 
bulletin issued by the United States Department of 
Agriculture (No. 293). This deals with the “* Grass- 
hopper Outbreak in New Mexico during the Summer 
of 1913." The species mainly concerned is the long- 
winged grasshopper (Dissostera longipennis). The 
author, Mr. Harrison E. Smith, traces the history of 
this insect in America, and then proceeds to describe 
the life-history in detail. Among its numerous enemies 
birds, lizards, and toads are the most effective in keep- 
ing down its numbers. No less important are a para- 
sitic fly (Sarcophaga kellyi), and sphecid and bembecid 
wasps. The former deposit living larve upon the 
adults, which are then doomed to be devoured alive, 
while the wasps paralyse large numbers and store 
them to serve as food for their young. But in spite 
of the ravages of their enemies it seems necessary 
to resort to artificial remedies to exterminate these 
pests. Of these the most effective is that afforded by 
a mixture of Paris green, bran, and molasses, to which 
is added the skin and pulp of oranges or lemons. 
The effect of the wholesale distribution of poison’ on 
other animals is not stated. 


Two species of the genus Rhizoctonia of some 
economic importance in India form the subject of a 
paper by Messrs. Shaw and Ajrekar in Memoirs of 
the Department of Agriculture in India, vol. vii., 
No. 4. These are R. napi, West, which was found 
as a virulent disease on mustard and on grasses, and 
R. destruens, Tass., on potatoes. Betel vine (Piper 
beile) is also seriously affected by this latter fungus in 
Bengal and Bombay. R. napi is an omnivorous para- 
site, and was found to attack all plants in the vicinity 
of the mustard plot where it first appeared. Methods 
of soil sterilisation and for disinfecting potato tubers 
are given. It seems possible that under the name 
Rhizoctonia we are dealing with an artificial group 
of which the different species are vegetative stages of 
widely separate fungi with morphological similarities, 
and a study of R. napi strengthens this suggestion, 
Since it appears that it is merely a sclerotial stage of 
a Botrytis. The paper is illustrated by six plates. 


Tue genus Antennaria is represented in Greenland 
by several well-marked species, though usually con- 
sidered to be merely forms of A. alpina, a species 
closely allied to the well-known A. dioica of Europe. 
M. P. Porsild, in Meddelelser om Gronland, li., de- 
scribes and figures four species, of which he has made 
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a close study at the Danish Arctic Station at Disko, 
Greenland. A. alpina is a widely distributed Arctic 
alpine form extending into North America. A. 
glabrata appears to be confined to Greenland. A. 
groenlandica is a rare plant met with in southern 
Greenland, and probably American in origin, and A. 
intermedia, also a rare species, is found chiefly near 
Disko, where it may form large colonies. It is of 
interest to notice that A. alpina has been found at an 
altitude of 4100 ft. on Jensen’s Nunatakker, in 
southern Greenland. All the species set seed freely, 
but they are apparently apogamous, as there is no 
record of any male plants having been seen in Green- 
land. 


Tue jand forests’ of the Punjab are spread over 
the arid, alluvial plains, where, as a rule, the rainfall 
does not exceed 10 in. The area covered is some 
3500 square miles, and the three dominant trees are 
jand (Prosopis spicigera), wan (Salvodora oleoides), 
and karil (Capparis aphylla). Of these jand is a fairly 
valuable tree of local importance. It is chiefly remark- 
able owing to the length of its tap-root, specimens 
having been found with a tap-root as much as 84 ft. 
in length descending vertically to a depth of 64 ft. 
Mr. B. O. Coventry, in his paper on these forests in 
the Indian Forester, vol. xli., No. 9, 1915, points out 
that this tap-root enables the tree to obtain its water 
from the permanent water supply in the subsoil. 
Doubtless at one time the jand lived in a region 
liable to floods, since it has been found that no natural 
regeneration occurs in the jand forests, though in 
irrigated or flooded districts the jand is reproduced 
readily from seed. It seems probable that the ex- 
planation of the long tap-roots is due to the effort 
on the part of the tree to keep pace with the gradual 
lowering of the water table in the soil, resulting from 
the lowering of .the river-beds by erosion. 


Owinc to the large number of papers of funda- 
mental significance to agriculture that are awaiting 
publication in the Journal of Agricultural Research, 
the Secretary of the Department, Washington, 
announces that, beginning with vol. v., a number 
of the journal will appear each week. Since Russell 
and Hutchinson put forward their theory of the in- 
fluence of protozoa upon soil fertility, much work has 
been done in America in the field opened out by their 
researches. In No.:3 of the new volume, Kopeloff, 
Lint, and Coleman describe a method for, quantita- 
tively separating protozoa into classes as flagellates, 
small ciliates; and large ciliates. The culture solution 
under examination is filtered through from one to 
five thicknesses of sterile filter-paper. The protozoan 
content in the filtrates passing through in the first 
minute is then recorded in triplicate by the authors’ 
method described in a previous paper. The filtrates 
are further incubated to allow the development of 
any encysted forms. By treating soil and hay in- 
fusions in this way, it was found that the large 
ciliates are unable to pass through filter-paper at all, 
as noted by Russell and Hutchinson, while three 
thicknesses of the paper were required to remove all 
the small ciliates. No protozoa were found in the 
filtrate from five papers. In this way, mass cultures 





pga pears eT 


LEE ST AEM ES BC RE a 


378 NATURE 


[DECEMBER 2, 1915. 





of flagellates and small or large ciliates may be 
employed as necessary in attacking. the difficult 
problems in svil protozoology that await solution. 
An attempt to prepare, by similar means, cultures of 
protozoa free from bacteria was unsuccessful, as only 
go per cent. of the bacteria could be removed. It 
appears unlikely that a complete separation could be 
effected ‘by -this method. 


WE are indebted to Mr. Otto Klotz, of the seismo- 
logical observatory of Ottawa, for a copy of the seismo- 
gram of the remarkable earthquake of September 6—7. 
The record was obtained by means of a Bosch photo- 
seismograph. Mr. Klotz estimates that the epicentre 
was 3750 kilometres from Ottawa, in lat. 14° 14’ N., 
long. go° 30’ W., that is, beneath the Pacific, a short 
distance from the coast of Guatemala. 


Survey work in New Zealand was seriously curtailed 
last year owing to decrease in staff due to many 
enlistments. The triangulation made slow progress, 
and other survey operations suffered, though in a less 
degree. The report on the survey operations for the 
year 1914-15 (Wellington, 1915) mentions the comple- 
tion of maps of New Zealand on scales of an inch 
to ten miles, and one to a million, and annouces their 
publication at an early date. 


In an article on the underground waters of Australia 
in the Scientific Australian (vol. xxi., No. 1, September, 
1915) Mr. T. Parker directs attention to the diminished 
flow of water in many of the artesian wells of New 
South Wales, Queensland, and South Australia, An 
interstate conference which considered the matter 
heard a good deal of conflicting evidence, but came 
to the conclusion that the decrease was mainly due 
to a reduction in the supply of underground water. 
The opinion is held, however, that it may be due 
to corrosion causing defective casings in the wells, and 
by shocks causing breakages and leakage. Mr. 
Parker advocates a new investigation and a systematic 
survey of the wells. He hints that several of the 
States will shortly undertake this. 


REcENT political events lend exceptional interest to 
the three illustrated articles which form the contents 
of the National Geographic Magazine for October 
(Washington, D.C.: National Geographic Society). 
Mr. George Higgins Moses, formerly United States 
Minister to Greece, contributes an .article on ‘‘ Greece 
of To-day,’ containing photographs both of Greek 
people and of historic remains. Under the author- 
ship of “Hester Donaldson Jenkins,’’ we have an 
article on Armenia and the Armenians. The illus- 
trations in this case mainly depict the features of 
different types of the Armenian race; in addition, 
there is a beautiful frontispiece of Mount Ararat, 
evidently printed by an efficient differential method. 
The writer of this article contributed a previous 
article to the same magazine in April last under the 
title ‘‘Bulgaria and its Women.” Lastly, we have 
Mr. James Howard Gore’s article on ‘‘ Roumania the 
Pivotal State," describing the effects on that nation 
of Roman envy, Goth and Hun invaders, and show- 
ing pictures of its modern towns. In the concluding 
sentences the author says:—'‘Just now. a greater 
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conflict is raging, and the aid of Roumania is eagerly 
sought. Is she a pivotal State? If so, which way 
will she turn and what will be her reward?” 


WE have received from the Carnegie Institution of 
Washington a classified list of its publications. The 
list is worth examination as an example of careful 
bibliography. It begins with a numbered list of the 
publications, giving the bibliographic details. This is 
followed by a catalogue of the same works 
classified according to subject-matter. Short accounts 
giving a clear idea of the argument of each of the 
publications form a special feature. These résumés 
appear to have been written by the authors of the 
books catalogued, and are in many cases in themselves 
quite interesting. The title often gives a very in- 
adequate idea of the contents of a book or paper, and 
it is therefore much to be desired that authors should 
make a practice of giving a short argument or abstract 
as a preface to their longer papers. An alphabetical 
list of authors’ names, including the names of col- 
laborators, forms a useful appendix. In addition to 
the well-known ‘Index Medicus,’’ which has now 
reached its fourteenth annual issue, there are in the 
catalogue more than 200 books and pamphlets dealing 
for the most part with scientific questions. These have 
all been published during the last ten years. Most of 
the physical and biological sciences are represented. 
Included in the list are collections of zoological papers 
from the Tortugas Laboratory of the Carnegie Insti- 
tution and from the department of marine biology of 
the institution. The admirable way in which the 
list has been drawn up makes it possible to realise 
how much the Carnegie Institution has done, and is 
doing, for science. 


Tue September number of Terrestrial Magnetism 
and Atmospheric Electricity contains the first part of 
an article by Dr. W. F. G. Swann on the origin and 
maintenance of the earth’s electric charge. After a 
short account of the leading facts of atmospheric elec- 
tricity—the increase of electrical potential with alti- 
tude, the negative charge on the earth’s surface, the 
positive charge of the atmosphere—Dr. Swann shows 
how difficult it is to account for the maintenance of 
these conditions, and how inadequate are the theories 
which have been put forward to explain them. Electro- 
dynamical theories give forces too small; the emission 
of electric charges by the sun fails to account for the 
phenomena at night; the rain precipitation theory is 
not supported by measurements; the mobility theory 
has been shown to postulate a property of the negative 
ions they do not possess; and the theory that ionised 
air from cavities in the earth’s crust is responsible for 
the principal phenomena fails to account for the ob- 
servations made over the ocean. It is to be hoped 
that the second part of Dr. Swann’s article will pro- 
vide some more satisfactory explanation of these 
puzzling phenomena. 


TECHNOLOGICAL Paper No. 53 of the United States 
Bureau of Standards contains an account of an inves- 
tigation of fusible tin boiler plugs. Such plugs are 
fitted to the top of the boiler furnace and are normally 
surrounded by water. Should the water level in the 
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boiler fall to a dangerous extent, the plug becomes 
hot, melts, and blows out, thus extinguishing the fire 
before overheating of the furnace plates can take place. 
It is well known that the behaviour of fusible plugs 
is somewhat erratic, and that they may be a source of 
danger on account of the false sense of security which 
they induce. It appears that there are two types of 
failures, those in which an oxide is formed as an inter- 
locking network throughout the tin of the filling, and 
those in which the oxide forms as a solid hard mass 
at the fire end of the plug. In more than 1000 plugs 
examined, lead and zinc were found to be the principal 
impurities present, and an explanation of the forma- 
tion of the network type of oxidation is found in the 
presence of zinc in amounts varying from o-3 to 4 per 
cent. The use of pure tin of the quality of Banka 
(lead, traces up to o-o1 per cent.; zinc, traces) or of 
Straits (lead, up to 0-08 per cent.; zinc, traces up to 
oo15 per cent.) would probably eliminate the danger 
of oxidation of these plugs in service. 


A PAPER on the chemical and mechanical relations 
of iron, molybdenum, and carbon was read at the 
Institution of Mechanical Engineers on November 19 
by Profs. J. O. Arnold and A. A. Read. Practical 
metallurgists estimate from lathe and drill experi- 
ences that, roughly, the steel-hardening power of 
molybdenum is from two to three times as great as 
that of tungsten. Theoretically, one atom of carbon 
is about 2:28 times as powerful in producing hardenite 
in true ferro-molybdenum steel as it is in forming 
the hardenite of true tungsten steel. Unfortunately, 
molybdenum is much more erratic in its behaviour 
than tungsten, and the latter, though the less power- 
ful element, still sits unshaken on its throne, because 
of its trustworthy behaviour. The authors direct 
attention to the exceedingly poor mechanical proper- 
ties of molybdenum steels compared with the corre- 
sponding steels containing tungsten. High moly- 
bdenum steel quenched out at a proper hardening 
temperature is very brittle, and it is clear that so 
powerful a steel-producing element should be used 
sparingly, avoiding large percentages. With low 
percentages it exerts a beneficial influence on certain 
classes of steel, when used cautiously either per se, 
or to replace about 2-5 times its percentage of tungsten. 


THE annual report of the Board of Regents of the 
Smithsonian Institution for the year ending June 30, 
1914, has been received from Washington. The first 
part of the volume, which runs to 729 pages, is 
devoted to the report of the secretary, which contains 
a summary of the researches and _ explorations 
carried out under the auspices of the institution, and 
eight appendices dealing with the year’s work of the 
United States National Museum, the Bureau of 

. American Ethnology, the National Zoological Park, 
the Astrophysical Observatory, and other organisations 
subsidised by the institution. But the most attractive 
section of the volume is the general appendix of nearly 
600 pages containing thirty-two articles on recent 
advanees and developments in science. These contri- 
butions are selected from scientific publications all over 
the world, and many are not easily accessible. The 
following translations of foreign scientific papers de- 
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serve special mention :—Modern theories of the sun, 
M. Jean Bosler, astronomer at the Meudon Observa- 
tory; Some remarks on logarithms apropos to their 
tercentenary, Prof. L’Ocagne, professor at the Ecole 
Polytechnique, Paris; The geology of the bottom of 
the seas, Prof. L. de Launay, professor at the Ecole 
supérieure des Mines, Paris; Recent oceanographic 
researches, Dr. Ch. Gravier; Homeeotic regeneration 
of the antennz in a plasmid or walking-stick, Mr. 
H. O. Schmit-Jensen, of Copenhagen; Latent life : its 
nature and its relations to certain theories of contem- 
porary biology, Dr. Paul Becquerel; Excavations at 
Abydos, M. Edouard Naville; The réle of depopula- 
tion, deforestation, and malaria in the decadence of 
certain nations, Dr. Felix Regnault; and a sketch of 
the life of Eduard Suess, by M. Pierre Termier, of 
the Paris Academy of Sciences. As usual, the volume 


is profusely and beautifully illustrated. 


OUR ASTRONOMICAL COLUMN. 


Comet 1915d (MELLISH).—The Copenhagen telegram 
announcing the discovery of this comet gave its posi- 
tion on September 19. According to the Astronomische 
Nachrichten (No. 4820), it was first seen by Mr. 
Mellish on the night of September 13, whilst on Sep- 
tember 18 it was independently found by van Bies- 
broeck, Yerkes Observatory. 


OccuULTATIONS BY THE Moon.—-On the evening of 
December 10 the distant planet Uranus will be occulted 
by the moon. The disappearance of Uranus will 
occur at 6.2 p.m., and the reappearance at 6.10 p.m., 
so that the object will be hidden for a short period 
only by the limb of the moon in the apparent S.E. 
region of her disc. She will be four days old at 
the time, and visible as a narrow crescent with the 
opaque part perceptibly involved in earthshine. At the 
time of occurrence of the phenomenon the objects will 
be situated in the S.W. sky at a low altitude. Our 
satellite sets at 8.28 p.m. 

On the night of December 18 some of the stars 
forming the Pleiades group will suffer occultation 
between 11th. 55m. and 13h. 51m. astronomical time. 
The occultation of these stars, and also that of Uranus 
on December 10, will require a fairly good telescope 
to be witnessed effectively, as the stars and planet 
are small, and will be partially overcome by the 
moon’s light. This, however, refers more particularly 
to the occultation of the Pleiades, which takes place 
at a time when the moon is nearly full. 


Tue PErsEip METEORS IN 1915.—Meteoric astronomy 
is not only considerably alive in this country, but és 
also attracting increasing attention in the U.S.A., and 
we learn that there has recently been a very great 
increase in the membership of the American Meteor 
Society, from areport by Mr. Charles P. Olivier on the 
August meteor campaign (Monthly Reg. Soc. Pract. 
Astr., vol. vii., No. 6). Attention was mainly given 
to secure data for estimating the heights of the Perseid 
meteors. Observers situated at four stations ar- 
ranged to maintain a watch on the same absolute 
section of the earth’s atmosphere from 12h. to 14h. 
on each night from August 9-13 inclusive. Two 
nights (to and 11) were totally cloudy. In the present 
report Mr. Olivier gives a summary of the observa- 
tious made at one of the stations (Leander McCormick 
Observatory). The maximum of the shower occurred 
on August 12, whilst August 13 was notable for the 
brilliancy of the meteors seen. The publication of the 
complete results obtained will be awaited with con- 
siderable interest. 
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RaDIAL VELOCITIES AND DISTANCES OF THE STARS.— 
The very puzzling relationship between the linear 
velocities of the stars and their spectral type has given 
rise to much speculation. Eddington’s suggestion 
that the relationship is fundamentally between distance 
and velocity received support from the results obtained 
by Kapteyn for the K-type stars. Dr. W. S. Adams 
has recently extended the analysis to stars of the other 
main types (Proc. Nat. Acad. Sci., vol. i., p. 417; also 
Astrophysical Journal, November), with similar results 
—stars of types F, G, K, and M, having large proper 
motions, have also high linear velocities. For stars 
of _— B and A the velocity difference is not so 
marked, but the range of proper motion is also con- 
siderably less. 

The low average velocity of the distant stars of 
types F to M—stars of high absolute luminosity—to- 
gether with the exceptionally great average radial velo- 
city of the observed absolutely faint stars, stars of 
probably small mass, is held to favour Halm’s hypo- 
thesis of the equipartition of energy among the stars. 


A New AstronomicaL Pusiication.—Under the 
zwgis of the French Committee of Astronomy there has 
recently been launched a new periodical, entitled 
pee des Observateurs. The editorial duties have 

n assigned to M. Henry Bourget, director of the 
Marseilles Observatory. The journal is to be strictly 
and exclusively devoted to the publication of observa- 
tional matter concerning—for the present—planets and 
comets. The first number contains series of observa- 
tions of comet Mellish (1915a), from Lyons, Algiers, 
and Marseilles, together with observations of minor 
planets. Numbers are to be published as occasion 
demands, and the terms of subscription are 25 francs 
per volume of twenty parts. We wish the new venture 
every success. 


LANCASHIRE SEA-FISHERY INVESTIGA- 
TIONS. 


NOTWITHSTANDING the fact that investigations 
at sea practically ceased with the outbreak of war, 
the report of the Lancashire Sea-Fisheries Laboratory 
for 1914 shows that much useful work was still carried 
on under the more restricted conditions which the war 
imposed. As Prof. Herdman points out in his intro- 
ductory chapter, the present seems an opportunity to 
concentrate attention upon the cultivation of the shal- 
lower seas, and any increase of employment on the 
seashore or in shallow waters may of direct and 
immediate advantage, both to the fishermen and to 
the country. ‘Such industries as shellfish cultivation, 
shrimping and prawning, whitebait and sprat fishing, 
if extended and exploited judiciously, will add to em- 
ployment, will increase the food supplies’ of the 
country, and may lead to the establishment of per- 
manent industries of a profitable nature.” 

One of the most useful sections of the report is the 
memoir by Dr. James Johnstone on the bacteriology 
of shellfish, which records the results of experimental 
work on the methods of cleansing mussels from in- 
gested sewage bacteria. The self-cleansing of sewage- 
polluted mussels by placing them for some days in 

ure sea-water had previously been demonstrated. 

he experiments now described deal (1) with the 
periodic bacteriological examination of mussels from 
a polluted source, which were laid down either on the 
shore or in floating tanks in localities where pure 
sea-water is found; and (2) with similar bacteriological 
examination of mussels from a polluted source which 
were kept in sea-water sterilised by the addition of 
five parts in a million of chlorine. In both cases the 
num of organisms in the mussels was so far re- 
duced that the shellfish might be safely used as food. 
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In an appendix to the memoir, Dr. Johnstone gives 
a more minute and detailed examination of the 
scientific methods employed in his investigations and 
of the principles involved, which will be greatly valued 
by specialists in this line of work. 

A second memoir by Dr. Johnstone deals with 
diseased and abnormal conditions. of marine fishes, 
and forms a substantial addition to his previous work 
on this subject. The greater part of the memoir is 
devoted to the description of tumours found in fishes. 
Both benign and malignant tumours occur, the malig. 
nant being rare. All the malignant tumours the 
author has seen in fishes are sarcomata, due to an 
excessive growth of connective-tissue and almost 
always of the subintegumenzary connective-tissues. 
Cases of hemangioma in the eye of a stickleback and 
of papillary cystadenoma in a ling are also described. 

A paper of high scientific value is that by Prof. 
B. Moore and Messrs. E. B. R. Prideaux and G. A. 
Herdman, entitled “‘ Studies of Certain Photo-synthetic 
Phenomena in Sea-water.”” In this paper, seasonal 
variations in the reaction of sea-water in relation to 
the activities of vegetable and animal plankton are 
investigated and discussed. It is shown that the 
alkalinity of the water in the Irish Sea increases in 
the spring and summer months. This increase in 
alkalinity is not due to increasing temperature dis- 
turbing the equilibrium between the carbon dioxide of 
sea-water and atmosphere, for the rise in alkalinity 
clearly precedes in time the rise in temperature. It is 
caused, the authors state, by photo-synthesis, as is 
shown by its coincidence in its occurrence with the 
rapid lengthening of the day in March and the in- 
creasing sun’s altitude, as also by the great changes 
in alkalinity which may be produced by exposure of 
sea-water containing algz to sunlight. 

Other subjects dealt with in the report are the 
plankton of the Irish Sea, the spawning period of the 
common shrimp, the whitebait fisheries of the Menai 
Strait, measurements of the Irish Sea race of herrings, 
and the variations in the amount of fat in these her- 
rings at different seasons. The report as a whole 
shows that much valuable work is being carried out, 
and the Lancashire Sea-Fisheries Committee is to be 
congratulated upon it 


THE ACTION OF GASES ON IRON AND 
STEEL. 
BY a curious coincidence, three out of the eight 
papers presented at the recent autumn meeting 
of the Iron and Steel Institute deal with the effects 
of a gas or its compounds wken present in iron or 
steel. The gases dealt with are oxygen, by Mr. Wes- 
ley Austin; nitrogen, by Prof. N. Tschischewski, of 
Tomsk ; and blast-furnace gases, by Mr. T. H. Byrom. 
The prominence thus given to the question of the 
action of gases reflects the increasing attention which 
this subject demands in practice. During most 
ordinary manufacturing processes our metals are ex- 
posed—often for prolonged periods—to the action of 
gases, and a knowledge of their action is thus of 
great importance. The subject is, however, beset with 
difficulties, since in many cases it is not at all easy 
to prepare alloys containing a given gaseous element - 
in any desired proportion, while even the analytical 
determination of the nitrogen or oxygen contents of 
steel is by no means free from doubt and difficulty. 
These difficulties are evident in the two papers 
named above, which deal with oxygen and nitrogen. 
Mr. Austin’s specially prepared ‘‘ oxygen alloys” con- 
tain relatively very large amounts of oxygen, and this 
makes. it difficult to bridge the gap between his 
laboratory series and even the most highly oxygenated 
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steels met with in practice. The same difficulty occurs 
in regard to Prof. Tschischewski’s paper, which does 
not, therefore, set at rest the vexed question whether 
the very minute quantities of nitrogen which are 
found in industrial steels—and particularly in those 
made by the Bessemer process, are really responsible 
for the injurious effects which are sometimes ascribed 
to them. It was therefore satisfactory to hear that 
the whole question of the influence of nitrogen was to 
be placed on a more satisfactory basis by systematic 
research under the auspices of Dr. J. E. Stead. Mean- 
while, the results of the Russian investigator furnish 
the best available data in regard to nitrogen in steel. 
In order to introduce nitrogen into steel, Prof. Tschi- 
schewski found it necessary to expose the heated 
metal to ammonia vapours, since free nitrogen appar- 
ently does not combine with iron except, possibly, at 
very high temperatures. Incidentally, this result is of 
importance from the point of view of experiments on 
iron and its alloys at moderately high temperatures, 
since it indicates that an atmosphere of pure nitrogen 
would be without action on the material. 

Interesting from what is, at first sight, an entirely 
different point of view, are the results obtained by 
Mr. Byrom in his observations of the carburising action 
of blast-furnace gases at temperatures not exceeding 
500° C. Hitherto it has been generally held that the 
carburisation of iron does not take place until the 
temperature of Ac,—about 700° C.—is exceeded. The 
explanation given has been that since iron carbide is 
not soluble in alpha iron, which can alone exist at 
such lower temperatures, carburisation would not 
occur, or, if it did, must remain strictly confined to 
the surface. Mr. Byrom, however, with the co- 
operation of Dr. Stead, has shown that in the stream 
of gases which come from a blast-furnace, iron be- 
comes rapidly carburised, and is, in fact, converted 
into a carbide of iron so rich in carbon that the 
presence of a carbide, Fe.C, in addition to the well- 
known Fe,C is suspected. There is, however, a 
simultaneous increase in the sulphur-content of the 
material. 

The contradiction between these observations and 
the previously accepted views is not so great as at 
first sight appears. An examination of the iron after 
partial carburisation by these gases at once shows 
that there really is no diffusion of the carbides through 
the iron, but that the carbide is formed in situ by 
the interaction of the gas, which has diffused through 
the iron as such, and the iron immediately in contact 
with it. It is, further, very doubtful indeed, if it has 
not actually been disproved, whether any such car- 
burising action would occur if the blast-furnace gases 
were replaced by pure carbon monoxide; it is almost 
certain that some of the other gases present in the 
blast-furnace, such as the carbon oxy-sulphide which 
Mr. Byrom suggests, play an important part in the 
reaction as ‘‘catalytic agents.” 

This consideration also affects a theoretical bearing 
to which attention was directed by Prof. Carpenter 
in the discussion on Mr. Byrom’s paper. The point 
in question is that of the supposed ‘“‘ meta-stable” 
character of iron carbide. This conception of the 
nature of the carbide, and its tendency to dissociate 
into free carbon and iron, lies at the base of the 
widely accepted equilibrium diagram of the iron- 
carbon system. If, however, it could be shown that 
iron and carbon could unite to form iron carbide at these 
moderate temperatures, then the idea that the carbide 
is meta-stable at these temperatures would have to 
be abandoned. As was pointed out by Dr. Rosenhain, 
however, the results obtained by Mr. Byrom do not 
at all establish such a fact; all that they do establish 
is that in the complex system consisting of iron, 
carbon monoxide, and a number of other gases, iron 
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carbide can be formed at temperatures in the neigh- 
bourhood of 500° C. But it is quite possible, and 
even probable, that the equilibrium ranges of such 
a substance as iron carbide may be very considerably 
altered in the presence of three or more components. 
The fact that the presence of another component does 
frequently alter or depress the lines or surfaces of 
equilibrium in a thermal diagram is well known, and 
it may be that what is frequently termed “catalytic 
action’’ is simply due to such an effect, Therefore, 
although interesting and important in themselves, 
Mr. Byrom’s results appear to leave the question of 
the stability or otherwise of iron carbide much where 
it was before. 

The two papers on the nitrogenisation and the 
carburisation of iron brought out one common feature 
of great interest. In both it was shown that the 
gases penetrated along the boundaries of the crystals 
of the metal and from these spread into the masses 
of the crystals along the cleavage planes. Both the 
carbide and the nitride of iron exhibit the distribution 
typical of such action most clearly—so much so that 
attack by means of gases would seem to offer possibili- 
ties for the study of the crystallographic data of the 
material by rendering visible certain cleavage planes. 

The phenomenon is, however, interesting in itself, 
and demands explanation. Such an explanation was 
offered in the discussion, on the basis of the 
‘amorphous cement” hypothesis of Dr. Rosenhain. 
If the crystals are held together by thin layers of 
amorphous metal, then these layers would naturally 
serve as channels for the diffusion of gases. Liquid 
metals are well known to possess greater powers of 
dissolving gases than the solid material, and the 
“‘amorphous”’ condition is at all events closely akin 
to the liquid phase, even if it is not entirely identical 
with it. Even iron carbide would be soluble in the 
amorphous layers, and its distribution along the 
crystal boundaries would thus be readily explained. 
On the cleavages also, traces of amorphous metal 
might well be left as residues of the amorphous metal 
which would—according to the views of Beilby and 
Rosenhain—be formed on those planes whenever the 
metal was “wrought.” It will be seen that these 
results of experiments on the action of gases throw 
an unexpected sidelight on a theory which is still the 
subject of controversy; they even suggest the possi- 
bility of employing gases as “‘reagents"’ for the detec- 
tion and location of any amorphous metal which may 
be present in a specimen. 

Finally, it should perhaps be stated—although it 
is obvious enough—that -the results contained in 
these papers are of some considerable practical im- 
portance, but in this place they have been regarded 
rather from the point of view of scientific interest. 


SCIENCE AND CIVILISATION.! 


‘THE San Francisco meeting has been appointed 
with the double purpose of encouraging the 
development of science in the Pacific region and of 
uniting with other organisations in celebrating the 
completion of the Panama Canal. There could 
scarcely be a better illustration of the relations of 
science to civilisation than the canal supplies. This 
great waterway has been constructed, not so much by 
the potency of our national wealth in gold, not so 
much by the wonderful engineering and administra- 
tive ability which we all delight to honour, as by the 
victory of pure and applied science over the sources 
of malarial and yellow fever infection. Three centuries 


1 Address (slightlv abridged) to the American Associati n for the Advance 
ment of Science, delivered at the San Francisco meeting, August 2, by the 


+ Presidént, Dr. W. W. Campbell, 
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of research in the various branches of biology, as pure 
sciences, inaugurated by Vesalius’s anatomical dissec- 
tions (about 1530), by Harvey’s discovery of the circu- 
lation of the blood (about 1616), by Hooker’s introduc- 
tion of the microscope (about 1665), by Leeuwenhoek’s 
discovery of protozoa (1675), and indeed of bacteria 
(1687), and continued by a succession of unselfish men 
whose names are as household words to all biologists, 
had led up naturally to the mighty contributions of 
Pasteur, Lister, and Koch in bacteriology. Then fol- 
lowed, logically, the investigations of Reed and others 
upon yellow fever infection, and of Laveran, Manson, 
and Ross upon malarial infection. Except for such 
voluntary tests as were made at the peril of their 
lives by Drs. Lazear and Carroll in Cuba in the year 
1900, in which Lazear paid the extreme penalty of 
death from yellow fever, and for the tests made by 
many other volunteers, especially in Italy, as to 
malaria, in order to determine the precise conditions 
under which certain mosquitoes transmit these 
diseases, the canal would not be complete to-day. 
Our Government might not, in fact, have started upon 
its construction; or, if the Government ha: started 
blindly to lead the blind, there would have been failure 
as miserable as that recorded by the French canal 
company, and for the same reason.. We forget un- 
— facts quickly; for example: that of thirty-six 

rave French nurses who came together to the canal 
zone, only twelve returned to France; that out of 
eighteen ambitious young French engineers who 
crossed the Atlantic on the same ship for service on 
the canal, only one was alive at the end of thirty 
days; and that the labourers died by the thousands. 
The project of constructing the canal was surrendered 
to an unknown enemy. Let us assume, however, 
that such sacrifices had prevailed in their purpose, and 
that the canal had been completed in accordance with 
the engineering plans. With malaria and yellow fever 
still ruling in the canal zone, and with the zone as 
a centre of infection for all ports of the Atlantic and 
the Pacific, would a completed canal be a valued asset 
to commerce, or would it be a constant menace and a 
nuisance? Let Memphis and Havana and New 
Orleans answer. A grateful people could worthily 
erect by the Golden Gate a monument to Lazear, who 
gave all that he had to make the construction of the 
canal possible, and to make the completed canal of 
permanent value. 

The minds of all thoughtful people are dwelling 
daily upon another great application of science—the 
European and world-wide war. During the past 
twelve months the resources of the leading European 
nations have been applied with the utmost intensity 
to purposes of destruction—to turning the hands of 
civilisation backward. The most recent discoveries in 
science and the latest inventions are utilised in dealing 
death to the foe, from the air, from the land, from the 
sea, and from under the sea. It is a fact that the 
efficiency of the engines of death in all nations is 
measured by the state of science in those nations. 
By way of comment upon this lamentable truth, what 
shall we who advocate the advancement of science 
say for the faith that is in us? The prostitution of 
science to the killing and crippling of men is indeed 
an ugly fact, but its results are negligible in com- 
parison with the daily ministrations of science to the 
‘people’s needs. A conflagration may burn a great 
city; but the inhabitants of that city do not ask that 
fire, the most useful servant of the human race, shall 
be banished from their daily lives. The remarkable 
advance in the civilisation of the leading nations 
during the past four centuries has been due, chiefly, to 
the daily and. hourly influences of accurate knowledge 
and scientific method; and this advance has been made 
not by virtue of, but in spite of, wars and the imple- 
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ments of warfare. In this connection, let us note 
that the scientific spirit is all but unknown among 
the Turks, the Moroccans, the Mohammedans in 

eneral, the Hindoos, the Egyptians, the Chinese. 

mongst all these peoples, comprising three-fifths 
of the human race, can any one of us to-day recall] 
the names of three men who have contributed appre. 
ciably to the advancement of science in the past two 
centuries? The very limited introduction of scientific 
method into their countries is the work of alien 
governors or alien influence. The unscientific nations 
are threatened with absorption by their more scientific 
neighbours, not so much because they do not invent 
‘or perfect the most powerful cannon, the sturdiest 
Dreadnought, the speediest aeroplane, or the subtlest 
submarine, as because the scientific peoples forge 
ahead of them in the arts of peace, in the modes of 
thought, in the affairs of daily life. The unscientific 
peoples are without influence in the world, not because 
they are unwarlike—the Turks and essentially all 
Mohammedans are warlike enough to suit the most 
exacting—but because they are lacking in the every- 
day efficiency which accompanies the scientific spirit. 

The term science may be defined in several ways. 
From the point of view which interests us to-day, we 
may say that science is the relationship of cause and 
effect. Wherever we observe an effect there has been 
a cause; wherever causes are operating there will be 
effects. The same causes, acting under precisely the 
same conditions, will produce precisely the same 
effects. This is the experience of every investigator 
in every subject, and no one has the slightest reason 
to doubt the correctness of the principle. There is no 
room for the operation of the arbitrary and the 
capricious; in fact, the arbitrary and the capricious do 
not exist in nature. If in one case out of a hundred 
the result which interests us is different from what 
we had expected, we may rest assured that in this one 
case some change occurred in the forces acting; a 
new force entered, an old force became inoperative, or 
the relative intensities of the active forces changed. 
When we do not understand why certain events 
occurred it means that we do not understand the forces 
which acted to produce the events. The correct ex- 
planation of the events means that we have isolated 
the causes and have been able to express the laws of 
their action. 

The forces which have interested mankind range 
from those cosmic forces which operate on a scale 
so stupendous that we have no control over them, 
down through those forces which we can control to 
a limited extent, and on to those which are absolutelv 
subject to human control. We are not able to limit 
or to increase the output of the sun’s heat, and we 
cannot guide the movements of the comets, planets, 
and stars in their orbits. We do not know how to 
stay the wind and the rain, but we can apply them, 
in a limited degree, to our purposes, and we can do 
much to protect ourselves from their injurious effects. 
The forces which govern the daily life of the indi- 
vidual, the community, and the nation, and which 
govern the relations of individuals, communities, and 
nations to each other are, with rare exceptions, either 
absolutely under human control or such control is a 
hopeful aspect of the near future. These forces are 
the means to certain logical ends, and we cannot 
question that they also operate unerringly according 
to law. Whether they shall be applied for civilisation 
or against civilisation is for man to decide. The 
automobile may be used to bring the physician on 
an errand of mercy, or to hasten the robber to a place 
of concealment and immunity. Hish explosives will 
cut a canal through the Culebra ridge, or deal’ de- 
struction from a 12-in. shell. The American army 
may establish local self-government in Cuba from the 
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highest of humanitarian motives, or it may wage a 
war of conquest on a weak neighbouring country 
from the low motive of increasing the power of human 
slavery as a national institution. 

From our experiences upon the earth we have 


learned to place faith in certain simple laws of nature, | 


amongst which are the following :— 
(1) Every particle of matter attracts every other par- 


ticle of matter, in accordance with the law of gravita- | 


tion 

(3) The volume of a given quantity of gas or vapour 
is a function of the temperature and pressure to which 
it is subjected. 


If a rifle, elevated at a certain angle above the level 
surface of a lake, gives a certain muzzle velocity to the 


bullet, the bullet will describe the curve which the | 


law of gravity says it should describe, and strike the 


water where the law says it should strike, provided | 


we take into account two small factors that are also 
acting—the resistance of the air and the rotation of 
the earth. 

A red-hot cannon ball and a red-hot bullet, thrown 
into a great bank of snow, will both cool down to 
32° F.; the great cannon ball slowly and the little 
bullet rapidly. 

A rubber balloon containing a given quantity of 
hydrogen gas can be so proportioned that if thrown 
from a high tower on a hot summer day it will expand 
= rise, or on a cold winter day it will contract and 
all. 

If a comet, a hundred million miles away, more or 
less, is observed very accurately as to its direction 
from us to-night, again next Monday night, and a 
third time in two weeks from to-night, Newton’s law 
of gravitation will enable us to determine the curve 
in which the comet is travelling around the sun, and 
to say where the comet may be seen three months 
or six months later. 

The great stars and the small stars radiate their 
heat energy into surrounding space: the great stars 
cool off extremely slowly, and the small stars com- 
paratively rapidly. Examples of this principle, it is 
believed, are the great sun, on one hand, its volume 
1,300,000 times the earth’s volume, its surface tem- 
perature higher than 10,000° F., and its interior tem- 
perature immensely higher yet; and the little earth, on 
the other hand, cool on the surface and relatively cool 
in the interior. 

As the great gaseous suns radiate their heat energy 
unceasingly into surrounding space, they undoubtedly 
grow slowly smaller under the force of their own 
internal gravitation, which strives constantly to pull 
each molecule of gaseous matter to the centres of the 
stars. 

There is every reason to believe that the three 
simple laws which we have quoted and illustrated are 
fundamental, and operate invariably throughout the 
stellar universe. 

And so it is, so far as human experience has gone, 
with all the laws of nature. 

To some people this infallible and universal 
obedience to law—the strict accountability of effect to 
cause—seems a hard and cruel fact and counter to 
idealism in its various forms. This is a hasty and 
faulty view. It is the cause-and-effect relationship 
which gives us something dependable upon which to 
build our civilisation. The recognition of this prin- 
ciple, whether conscious or unconscious, is the chief 
difference between modern civilisation and the civilisa- 
tions which prevailed in the days of the inquisition 
and of the Salem witchcraft. Looking at the subject 
from the idealistic point of view, the conception 
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(a) Heat always flows from a hotter body to a colder | 





that all matter in the universe is endowed with the 
property of obeying law—unalterably obeying law—is 


| incomparably grander than the conception of one law 
| prevailing here, another law prevailing there, of irre- 


sponsible caprice operating both here and there. 
History affords no more remarkable phenomenon 
than the retrograde movement in civilisation which 
began with the decline of Roman power and continued 
for more than a thousand years, approximately to the 
epoch of the Borgias, Columbus, and Copernicus. 
There had once existed a wonderful Greek civilisation, 
but for twelve or fifteen centuries it was so nearly 


| suppressed as to be without serious influence upon the 
| life of the European people. Greek literature, one of 
| the world’s priceless possessions, not surpassed by the 
| best modern literatures, was as complete two thousand 


years ago as it is to-day. Yet in the Middle Ages, if 
we except a few scattered churchmen, it was lost to 
the European world. A Greek science never existed. 
Now and then, it is true, a Greek philosopher taught 
that the earth is round, or that the earth revolves 


| around the sun, or speculated upon the constitution 


of matter: but excepting the geometry of Euclid and 


| Archimedes, we may say that nothing was proved and 


that no serious efforts were made to obtain proofs. 


| There could be no scientific spirit in the Greek nation 
| and civilisation as long as the Greek religion lived and 


the Greek people and Government consulted and were 


| guided by the Greek oracles. If there had been a 
| Greek science, equal in merit with modern science, 
| think you that stupidity and superstition could have 


secured a strangle hold upon Greek civilisation and 
have maintained a thousand years of ignorance and 
degradation? Intellectual life could not prosper in 
Europe so long as dogma in Italy, only 300 years 
ago, in the days of Bruno and Galileo, was able to 
say, ‘Animals, which move, have limbs and muscles; 
the earth has no limbs or muscles, therefore it does 
not move’’; or so long as dogma in Massachusetts, 
fewer than 250 years ago, was able to hang by the 
neck until dead the woman whom it charged with 
“giving a look toward the great meeting-house of 
Salem, and immediately a demon entered the house 
and tore down a part of the wainscoting.” It was 


| the re-birth of science, exemplified chiefly by astro- 
| nomy, and secondarily by medicine, which gave to the 


people of Europe the power to dispel gradually the 


| unthinkable conditions of the Middle Ages. 


Shall we try to estimate what astronomy, an ideal 
science, sometimes called an unpractical science, has 
done for mankind? We shall not dwell upon its so- 


| called practical applications, such as the supplying of 


accurate time, the sailing of ships precisely to their 
destinations on the other side of the great oceans, 
the making of accurate maps of the continents and 
islands, the running of boundary lines between 
nations, the predicting of times of high and low tides, 
and so on; we shall consider only the pure knowledge 
side of the subject. 

Conceive of the earth as eternally shrouded in thick 
clouds so that the earth’s dwellers could never see 
the sun, the moon, the stars, and the nebulz, but 
not so thick that the sun’s energy could not penetrate 
to the soil and grow the crops. Under these condi- 
tions, we might know the earth’s rock strata to the 
depth of a mile or two, we might know the mountains 
and the atmosphere to a height of two or three miles, 
we might acquire a knowledge of the oceans, but we 
should be creatures of exceedingly narrow limits. Our 
vision, our life, would be confined to a stratum of 
earth and air only four or five miles in thickness. It 
would be as if the human race went about its work 
of raising corn for food and cotton for raiment, always 
looking down, never looking up, knowing nothing of 
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the universe except an insignificant stratum of the 
little earth. This picture is only a moderately unfair 
view of life as it existed on our planet four hundred 
years ago, before the days of the telescope, the spectro- 
scope, and the photographic plate, and before the days 
of freedom of speech and thought. The earth is no 
longer flat, supported on the back of a great turtle 
which rests upon nothing; it is round, and we know 
why ; and it revolves around the sun in exact obedience 
to law. The stars are not lanterns hung out in the 
sky by angels at night; they are suns, hundreds of 
millions of suns, each on the average comparable in 
size to our sun. Exists there an intelligent man in 
the world whose thoughts, every day and many times 
a day, are not adapted to these facts? Who can 
estimate the value of this knowledge to the human 
race? 

We have not yet seen little earths revolving around 
any stars except our own, nor do we know that 
intelligent beings live upon such planets and are look- 
ing down towards our system and seeing our sun as 
a little star in their night sky; but everybody now 
holds as absurd the view that our star is the only one 
of the hundreds of millions of stars which has little 
planets revolving around it, or that our earth is the 
only one that is inhabited by intelligent life. Can 
there be a more inspiring thought than that intelli- 
gent beings are probably living here and there through- 
out the universe, in whatever direction we may look? 
The spectroscope has shown that the chemical elements 
which compose the earth are also the constituents of 
our sun and of the other suns. We have no reason 
to doubt that the chemistry of the earth is the chem- 
istry of the universe. The spectroscope and the photo- 
graphic plate are telling us of the close relationship 
of the nebulz to those stars which we call the youngest 
stars, of the young stars to the middle-aged stars, 
and of the middle-aged stars to the old stars. We 
cannot doubt that the stars are growing older, as we 
are growing older, as everything in nature is changing 
and growing older, and in accordance with the same 
laws which govern the changes on the earth. The 
student of double stars finds that the movements of 
the two components of a distant double star system 
are in accordance with the law of gravitation. Every 
particle of our experience leads us to believe that the 
reign of the laws which control our everyday affairs 
is universal; that the strict relationship of cause and 
effect applies throughout the stellar system. Does 
not this broad and stable foundation give valued con- 
fidence to those who are building the structure of the 
other sciences, the structure of everyday life, the 
structure of civilisation ? 

It is now quite difficult to find a subject that is not 
being studied scientifically somewhere by somebody. 
It is this fact which accounts for the remarkable pro- 
gress of civilisation in the past half-century, and 
especially in the last thirty years. With rare excep- 
tions, all important interests are pulling together for 
the welfare of mankind, and their efforts are effective 
because they are advancing over the firm foundation 
of scientific method. Every branch of science, every 
nation’s literature and art, every element of “ religion 
pure and undefiled,” every element of commerce con- 
ducted upon the dignified basis of mutual respect and 
mutual profit of buyer and seller, is a contributor to 
the forward movement. It would be a pleasure to 
support this thesis by reference to definite contribu- 
tions in many subjects, but time is available for only 
a few accomplishments of the past and a few needs 
of the future. — 

The discoveries in preventive and curative medicine 
undoubtedly rank amongst the most valued contribu- 
tions to civilisation in the entire range of scientific 


NO. 2405, VOL. 96] 





research. I am disposed to place the names of Louis 
Pasteur, Joseph Lister, and Robert Koch very high 
on the list of the world’s great benefactors. Pasteur 
was a professor of chemistry whose first investigations 
lay in the domain of abstract chemistry, and his 
subsequent successes, which put the world in the way 
of preventing and eradicating all infectious diseases, 
proceeded naturally from his application of the methods 
of research in pure chemistry to the problems of fer- 
mentation. He proved that wine, beer, and milk fer- 
ment and turn sour because minute organisms, always 
present in the atmosphere, invade these liquids, mul- 
tiply enormously, and corrupt them. Break the skin 
a the grape, the atmospheric parasites enter the 
wound, and fermentation develops. Exclude the air, 
or destroy the germs in the air, the wound in the 
vegetable structure remains clean and healthy in- 
definitely. , 

These discoveries by Pasteur attracted the immediate 
attention of Lister, who applied them in_ surgical 
operations. Antiseptic surgery, one of the most 
glorious works of man, is the result. j 

Pasteur proceeded upon the theory that just as fer- 
mentation is the work of foreign organisms, so certain 
diseases of animal life are the work of microbes which 
have entered the body of the sufferer. His first suc- 
cesses in preventive medicine related to cholera in the 
French fowls, and anthrax in the French cattle and 
sheep. His treatment reduced the death-rate of the 
fowls and animals from about to per cent. to fewer 
than 1 per cent. The great British authority, Thomas 
Huxley, estimated that the savings in these sources 
of wealth to the French nation in two decades were 
sufficient to pay the war indemnity of 1871. Proceed- 
ing further along the same lines, Pasteur inaugurated 
the curative treatment of hydrophobia. The fatalities 
from this horrible malady dropped suddenly from 
nearly 100 per cent. to fewer than 1 per cent. Do we 
realise that this was only thirty years ago? : 

In the next three decades followed the preventive 
and curative treatments by several renowned investi- 
gators for diphtheria, tetanus, yellow fever, malaria, 
spinal meningitis, typhoid fever, and other maladies. 
Progress has been notable in the treatment of tuber- 
culosis, bubonic plague, cholera, typhus fever, and 
sleeping sickness. There are faith and hope in the 
future as to preventives and cures for tuberculosis, 
scarlet fever, measles, and cancer. The practice of ex- 
treme cleanliness and the use of anzsthetics in surgery 
have enabled surgeons to reach hitherto inaccessible 
parts of the body, to reduce the death-rate enormously. 
to diminish the suffering of the patient, and to afford 
health and strength after healing. Wonderful opera- 
tions upon the brain, upon intestines, upon severed 
nerves, veins, and arteries are now performed. The 
general health of communities has been improved by 
the theory and practice of cleanliness and fresh air. 
The average length of life has increased by many 
vears since the principles discovered by Pasteur have 
been applied. The increase has been greatest for 
children and women and those not in robust health, 
but it has also been great for those healthy men who 
have been accepted as risks by the life insurance com- 
panies. Life insurance business has been based upos 
mortality tables which represented the expectation of 
life under the relatively unhealthy conditions which 
existed a half-century ago. Those tables do not fit 
modern conditions. The number of deaths is now 
smaller than the insurance tables predict. This means 
that the actual cost of insurance is correspondingly 
reduced. The statistics for the saving from this 
source are not readily available. It can be said, how- 
ever, that the increase inthe duration of the lives of 
those healthy men who carry insurance, during the 
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past thirty years, has meant a money saving greater 
in amount than all ‘the expenditures ever made by the 
universities, research institutes and individuals in sup- 

of medical investigation. This reckoning does 
not include the saving of the lives of women and 
children, nor take into account the economic values 
of the lives of the men, women, and children saved. 
The reckoning likewise omits the vastly greater factor 
of human happiness which proceeds from healthful and 
complete family life. 

e have referred at considerable length to progress 
m medical science and have said that this progress 
followed naturally from Pasteur’s investigation of 
fermentation as a problem in pure chemistry. We do 
not intend to detract in any sense or to any extent 
from the glory of Pasteur’s work, from the glory 
of Lister’s, Koch’s, Roux’s, Behring’s, Ross’s, Ehr- 
lich’s, and Flexner’s services, when we record the 
simple fact that the structures which they erected and 
which mankind is finding of incalculable value were 
built upon the broad and firm foundations which the 
earlier investigators in biology and chemistry had 
made ready. 

The development of the other subjects which have 
become so vital in modern life have essentially 
paralleled that of biology, chemistry, and medicine. 

Itis so well known as to be a trite subject that elec- 
tricity was studied a full century, following Volta and 
Galvani, before it was seriously applied to the arts. 
It is not so well known that the immense value of 
electricity in current life, as applied by the electrical 
engineers, is due chiefly to the work of two men: 
Faraday, in the Royal Institution of London, who, 
studying electricity as a pure science and with no 
apparent thought for its possible applications, dis- 
covered the principles of magneto-electric currents, 
upon which all modern dynamos and transformers, 
electric lighting, telephoning and telegraphing, and 
the transmission of power depend; and Maxwell, of 
Cambridge University, who wrought Faraday’s results 
into a foundation of complete and rigorous theory upon 
which future electrical engineers might build. 

The X-rays and radium are the products of research 
in pure science, and quite regardless of so-called 
utility ; yet what is to-day more useful than the X-rays, 
and what promises greater usefulness than radium 
and its related radio-active substances ? 

Pure science studies in the broad fields which we 
may call botany and chemistry have made scientific 
agriculture possible. We cannot exaggerate the im- 
portance of science in farming for the future of the 
human race. 

A few months ago the people of the Pacific coast 
acquired the power of telephoning directly to Atlantic 
coast points. Newspaper accounts made much of the 
fact as a great advance, and so it was; but the news- 
papers left Hamlet out of the play. Improvements in 
the insulating system, to reduce losses of current along 
the line, were involved; but Bell at New York and 
Watson in San Francisco inaugurated the long-distance 
conversations by using the same transmitters and 
receivers which these same gentlemen had used in the 
beginning of telephoning, in 1876, over the line two 
miles long between Boston and Cambridge. The great 
improvements in the thirtv-nine intervening years lie 
elsewhere in the svstem. It is possible for San Fran- 
cisco to talk with New York and Boston, and at quite 
reasonable expense, because Prof. Pupin, of Columbia 
University, as a result of systematic study, construc- 
tion, and test, discovered that by placing his invention, 
the so-called “loading coils,” at certain appropriate 
intervals in an electric line, thus making what elec- 
tricians call a suitable balance between inductance. 
electrostatic capacity, and resistance, the current could 
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be compelled to go through to its distant destination 
with little loss of strength. Pupin’s loading coils are 
inserted at frequent intervals in the San Francisco-New 
York line. It might be possible to construct a line 
without the Pupin coils which would let us talk 
directly with New York, but the installation expenses 
for very large copper wires and other costly items 
would be so high as to impose prohibitive tolls. The 
happy result has been reached because the telephone 
company combined an exceedingly liberal and far- 
seeing policy with the latest discoveries in electricity 
as a pure and applied science; and all concerned are 
entitled to receive the grateful thanks of the Pacific 
and Atlantic peoples. 

Wireless telegraphy has been a priceless servant to 
those whose friends go down to the sea in ships. It 
has averted many frightful disasters in the past decade. 
This branch of electricity was made possible by the 
researches of the lamented Hertz and others who 
studied the properties of electrical waves as we study 
the light-waves from the nebula—from the point of 
view of pure knowledge. 

While the foundations of the sciences have, for the 
most part, been laid under the auspices of the univer- 
sities and the special research institutions, it is ysually 
the combination of men of science and successful men 
of affairs which makes the sciences useful to the people 
in general, and therefore great factors in the advance- 
ment of civilisation. To mention only one subject, 
electricity; we cannot compute the world’s indebted- 
ness to the pioneers, Volta and Galvani, or to the 
great developers of the subject, Faraday and Maxwell ; 
but it is a fact that electricity did relatively little for 
mankind in general before the year 1865. The world 
is unable to compute its indebtedness to Edison, Bell, 
Marconi, and other great inventors and business men 
combined, who have brought electricity to everybody’s 
house and office, to every factory, to every village, to 
every ship as an obedient and ever-ready servant. 
That these gentlemen have made commercial successes 
of their ventures seems to have caused certain persons 
to lose interest in them as men of science. I have no 
sympathy with that point of view. Only those who 
have tried it can know how much courage is required 
to risk everything in a new venture, how many hours 
of day and night are given to thought of the subject 
from all possible angles, how unceasing must be 
the maintenance of discipline in great business organisa- 
tions. Not only is financial success doubly earned, and 
most desirable as an incentive to the succeeding genera- 
tions, but financial. success is absolutely synonymous 
with making the subject useful to mankind. It is a 
fortunate fact that there are Stephensons and Fultons, 
Edisons and Marconis, as well as Newtons and 
Laplaces, Darwins and Helmholtzes. The latter have 
laid the foundations broad and deep, but the former 
have erected superstructures upon these foundations 
which the civilised world is using every minute with 
great advantage. And, further, these structures, 
which are visible in the daily life of the people, are 
the incentives which lead to the provision of splendid 
opportunities for the extension of the foundations. 
The value of science as a factor in advancing the race 
depends at least as much upon the applied as upon 
the theoretical side. There can be no durable structure 
without the foundation, but the foundation alone, 
possessing wonderful potentiality, is largely a latent 
force. History confirms the view that real progress 
in civilisation is most rapid when applied knowledge 
is not too far behind theoretical knowledge. 

The human race needs above everything else the 
conviction that the principles of science rule every- 
where, and that the problems of personal and national 
life are not solved so long as any important forces are 
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ignored. The need is especially great in our own 
country, where isolation. from other countries and the 
existence of immense reservoirs of natural resources 
have let us seem to keep up with international pro- 
gress in spite of our wasteful and inefficient methods. 
It were well to recognise that entry upon world affairs, 
which we cannot long avoid, will reveal costly weak- 
nesses, 

The appeal of science for the adoption of scientific 
methods in the daily life of the people, in the govern- 
ments of community, State, and nation, in the settling 
of international questions, is not an appeal for efficiency 
at all costs. The life that is for ever bent over the 
exact equation, two plus two are four, a life that 
tries to express all its experiences in equations equally 
exact, is liable to be narrow, distorted, unhappy, and 
misspent. The man who worships scientific efficiency, 
like the man who is a slave to gold, or the man who 
pushes his religion too far, may acquire a harsh and 
selfish view of life; pity and charity may drop out 
of his vocabulary. 

Our appeal is for the scientific method of treating 
the problems which are before us for solution. The 
scientific method is that which takes account of all the 
forces acting. It is therefore the just method. It is 
in full harmony with the golden rule, ‘Do unto 
others as you would have others do unto you.” It is, 
if you please, in full harmony with the spirit of Christ. 
Support is given to research by the Governments and 
by generous men and women in order that the truth 
may be found and be made available in the service of 
mankind. The investigational laboratories of the uni- 
versities, the observatories, the private institutions for 
research, have precisely these ideal purposes, and no 
other purpose. The various activities of the world 
contribute to the advancement of civilisation in propor- 
tion as they contain the ideal and the unselfish. That 
which is purely practical, containing no élement of 
idealism, may sustain existence and to that extent 
be valuable, but it does not civilise. I believe it is the 
idealism of pure knowledge, the idealism in applied 
knowledge, the idealism in industry and commerce, 
the idealism in literature and art, the idealism in 
personal religion, which leavens the life of the world 
and pushes forward the boundaries of civilisation. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


OxrorD.—The Herbert Spencer Lecture for 1916 
will be delivered by Prof. J. Mark Baldwin, honorary 
professor of the University of Mexico, in the lecture- 
room at the University Museum on Wednesday, March 
15, 1916, at 2.30 p.m. The subject of the lecture is 
not yet announced. 

The Vice-Chancellor has just issued a memorandum 
dealing with the present position of University finance. 
He points out that by voluntary contributions from 
professors, examiners, and other officials, supplemented 
by grants from various funds and certain windfalls, 
the estimated deficit of 12.0001. for the present year 
has been met, and a small credit balance left to be 
carried over for next year’s working. This, however, 
does not make the position secure. The deficit for 
1916 can scarcely be less than 12,000l., and it is shown 
that the University cannot count on a repetition in full 
of the voluntary contributions or of many of the grants. 
The Michaelmas term matriculations have fallen from 
580 in 1914 to about 250 in the present year, and there 
seems. no prospect of any increase in the number of 
undergraduates during the war. The heads of depart- 
ments have made considerable retrenchments, but it 
is not easy to carry out a very drastic policy in this 
direction. It is pointed out that in some cases the 
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needs of medical students prevent the closing of a 
department, and in several of the laboratories impor. 
tant Government work is being carried on. 





Ir is stated in Science that by the will of the late 
Mr. A. F. Eno, his residuary estate, which may be 
very large, is bequeathed to Columbia University. 


Tue eleventh report of the University of Leeds has 
now been published. It has been found desirable that 
the annual report should in future appear in the 
autumn immediately following the close of the financial 
year, and consequently the present report covers the 
two sessions 1913-14 and 1914-15, and records the 
work of the University to September last. Every 
department of the University has been affected by the 
war, and the report is an inspiring record of the 
patriotic response of the staff and students to the calf 
to assist the country in the great struggle. Since the 
beginning of August, 1914, 415 members of the Leeds 
University contingent of the Officers Training Corps 
have received commissions. In addition to this, a 
large number of the members of the University have 
joined the Army and Navy and are- serving in the 
ranks. About one-third of the members of the teach- 
ing and administrative staff, and about the same pro- 
portion of the undergraduates who were in residence 
at the University in the session 1913-14, are now on 
active service. The roll of the members of the Univer- 
sity on active service with his Majesty’s Forces since 
the outbreak of the war now includes 917 names. 
There had been up to the date of the report sixty-six 
casualties among the members of the University serv- 
ing with the Forces of the Crown. The University 
records with sorrow and pride that twenty-eight of its 
members have fallen in action or from the effects of 
wounds or poisonous gas. Seven members of the 
University have received military distinction. 

ALL admit that the first duty. of this country is to 
bring the war to a successful conclusion from the 
point of view of the Entente. The matter of para- 
mount importance is to supply all the needs of the 
Army and Navy, and no unnecessaty obstacle to the 
success of Lord Derby’s recruiting scheme must be 
tolerated. But the war must end, and peace will bring 
with it difficulties to be overcome which will rival in 
magnitude the task of completely vanquishing our 
enemies. Problems will arise in connection with the 
health and physique of the nation which will tax the 
resources of the country’s medical service to their 
utmost limit. The clash of arms will be succeeded 
by an equally deadly industrial competition. The re- 
construction of the appalling devastation will call for 
all the resources of men of science and qualified 
administrators. It behoves us, therefore, to use our 
available men with a wise econoniy in view of the 
many and varied duties in front of the nation. Special 
ability in medical or’ other science, in technology, in 
everything, must be utilised’ with prudence. The addi- 
tion of highly trained men in any branch of knowledge 
to the ordinary ranks of Army and Navy must be a 
last resort ; and among the men who are added to His 
Majesty’s Forces from time to time those who have 
graduated at a university, or have been highly educated 
in some other direction, should be marked out for 
commissions or special service. Thére are many 
students of military age in medical and other colleges 
whosé duty to their country presents difficulty, and 
the case of medical students has been discusséd widely 
recently. It has been decidéd that tmedical’ students 
in their first, second, and third years should be en- 
couraged to join the combatant forces of ‘the King, 
and presumably this applies to’ other students. “The 
fourth and fifth year students, it has been suggested, 
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should serve in the Royal Army Medical.Corps. It 
may be hoped that students of similar standing, who 
have qualified themselves in various branches of science | 
and technology, will be found suitable places in other | 
branches of the Services, where their special knowledge 
will be used to the best national advantage. 


Tue appeal issued last July from the Office of the | 


Board of Education for books to supply the needs of 
the 4000 or more British civilian prisoners interned in 
the concentration camp at Ruhleben in Germany met 
with a hearty response. More than 2000 volumes, 
mostly standard works, were contributed, and for- 
warded to Ruhleben. A second appeal has now been 
received from the camp for more books, and in giving 
publicity to it the Board of Education desires to thank 
all those who responded to the original request, whether 
for offers of books or of money. Under the auspices 
of a Camp Education Department a school and a science 
and art union have been organised at Ruhleben, which 
now have numerous classes, and some 150 lecturers 
and teachers, and 1500 students, divided into nine 
departments, which include two in engineering, and 
one each in mathematics and science, elementary 
physics, and navigation. The necessary funds for the 
educational work carried on at Ruhleben are raised 
by voluntary contributions among the prisoners them- 
selves, and no prisoner is debarred by lack of funds 
from sharing in the advantages of the camp school. 
In responding to the appeal for additional books of an 
educational character it is requested that intending 
donors will, in the first instance, fill up and return a 
form which will be supplied on application. A careful 
selection will then be made, and notified to the donor, 
of the books suitable for despatch (through the Board 
of Education) to Germany, so as to comply with the 
very strict regulations which govern the transmission 
of literature to the camp. All communications on the 
subject should be addressed to Mr. Alfred T. Davies, 
Board of Education, Whitehall, London, S.W. Enve- 
lopes should have the word ‘‘Ruhleben” written in 
the left-hand corner. 

Tue confident prediction in our note last week on 
the articles in recent issues of the Morning Post on 
British universities and the call to arms, that when 
particulars of other than English universities were 
forthcoming it would be found that a similar satis- 
factory response had been made by Wales, Scotland, 
and so on, is borne out by the third article published 
by our contemporary on November 23. Taking the 
three constituent colleges of the University of Wales, 
the article shows that Bangor has about 230 students 
serving, and that five have been killed; that Aberyst- 
wyth has 284 in the forces, and that eleven have been 
killed or are among the missing; and that Cardiff 
‘ has about 285 serving. One of the inevitable effects 
of the flocking of the students to the Colours has been 
a decrease in the number of candidates for examina- 
tions. Thus, while in June, 1914, the candidates for 
initial degrees numbered 1017, the number fell this 
year to 790.. Generally speaking, the decrease in the 
attendance at the Scottish universities since the out- 
break of the war, though very marked, has not been 
as large as in some of the English centres of learning. 
In the case of the University of Edinburgh, up to 
July 8, when an edition of the roll of honour was 
published, 853 students were known to be serving with 
the Colours, besides 2562 graduates and alumni; 62 
had lost their lives, and 87 had been wounded. It was 
recently estimated that 1500 old students and 600 pre- 
sent students of the University of Glasgow were serv- 
ing with the forces. About fifty are believed to have 
been killed, and many wounded. Apart from these, 
about 300 are engaged in munitions work. A number 
of senior medical students who have been invalided 
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are returning to finish their course at the University, 
having been specially advised to do so. About 280 
students of Aberdeen University are serving with the 
forces. The casualties at the end of September num- 
bered 15 killed and 38 wounded. Of the graduates, 


| alumni, and students of the University, more than 


1300 are on naval and military service, and about 110 
are under military training. The response from 
St. Andrews University has also been satisfac- 
tory. The writer of the article had received insufficient 
information to enable him to deal in detail with Irish 
universities. 





SOCIETIES AND ACADEMIES. 


Lonvon. 

Royal Society, November 25.—Sir William Crookes, 
president, in the chair.—M. riack, O. W. Griffith, and 
L. Hili: The measurement of the rate of heat loss 
at body temperature by convection, radiation, and 
evaporation. An investigation of the rate of cooling 
of a surface at body temperature (1) dry, (2) wet, 
under varying conditions of atmosphere, with the 
view of elucidating the effects of climate, and of heat- 
ing and ventilation of rooms on health and comfort. 
A large-bulbed spirit thermometer is employed of 
standard pattern—the Kata thermometer; methods of 
calibrating have been worked out, and a factor deter- 
mined for each, so that the rate of cooling can be 
expressed in milli-calories per sq. cm. per sec. Some 
thousands of observations have been made in still air 
under varying conditions, and the cooling curves 
plotted; the theory of cooling detailed is the work of 
the late O. W. Griffith. Experimental results, in- 
dependently obtained, agree with theory.—E. W. A. 
Walker: The growth of the body in man. The rela- 
tionship between the body-weight and the body-length 
(stem-length). Observations have been made on in- 
fants, children, and young persons up to early adult 
age in order to determine whether any definite rela- 
tionship could be shown to exist between the body- 
weight and the body-length. By the term body-length 
is meant the stem-length measured from the top of 
the head to the line joining the ischial tuberosities. 
This measurement corresponds to the body-length in 
animals, and was chosen in order that results obtained 
for man might be brought into comparison with those 
for other animals. The author finds that throughout 
the period of growth stem-length in man can correctly 
be expressed as a function of body-weight, and con- 
forms to the formula, 1=k.w"; where I is stem-length, 
w weight, k a constant, and n a power of approxi- 
mate value 4. For the male the value of n (to two 
places of decimals) is 0-33, for the temale it is 0-32. 
If the stem-length differ by as much as 16-5 per cent. 
from the value calculated from the body-weight by 
means of the appropriate formula, the individual may 
be regarded as abnormal.—Prof. A. J. Brown and F. 
Tinker: The rate of absorption of various phenolic 
solutions by seeds of Hordeum vulgare, and the fac- 
tors governing the rate of diffusion of aqueous solutions 
across semi-permeable membranes. It has been 
pointed out previously that the seeds of Hordeum 
(barley) are enclosed by a membrane which exhibits 
the exceptional property of differential permeability. 
When the dry seeds are immersed in aqueous solutions 
of most inorganic acids and salts, sugars, etc., water 
alone passes through their containing membrane; 
with other classes of solutes, however, such as the 
phenols, fatty acids, and monohydric alcohols, the 
solute enters the seeds together with water. In order 
to learn something of the physical properties which 
presumably govern the exhibition of differential per- 
méability (only recognised to a marked extent with 
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living protoplasm and with the coverings of certain 
seeds), experiments have been made with a series of 
closely-related organic solutes, viz., phenol, catechol, 
resorcinol, quinol, and pyrogallol, all of which enter 
the seeds of Hordeum when in aqueous solution. 
Experiment appears to justify the conclusion that when 
the temperatures, osmotic pressures, vapour pressures, 
and viscosities of a series of solutions of permeable 
solutes are equal, their rates of diffusion across the 
seed-membrane are inversely proportional to their 
surface tensions.—F. Kidd: The controlling influence 
of carbonic dioxide. III].—The retarding effect of 
carbon dioxide on respiration. Researches previously 
‘described led to the conclusion that the resting stage 
of the moist seed is primarily a phase of auto-narcosis 
induced by tissue CO,. Inhibition of germination by 
CO, was demonstrated in the laboratory and in the 
field under a wide range of conditions. Inter alia, 
it was shown that the inhibitory value of a given 
carbon dioxide pressure diminishes with a rise of 
oxygen pressure and also with a rise of temperature. 
These researches have now been carried further to 
determine if possible the mechanism CO,-narcosis. The 
present paper deals with the effect of CO, upon the 
respiratory function. The outstanding result shown is 
that CO, causes a marked retardation of respiration. 


Physical Society, November 12.—Dr. A. Russell, vice- 
president, in the chair.—Prof. J. A. Fleming and P. R. 
Coursey : The effect of electric oscillations on the mag- 
negtic properties of iron, investigated by the campo- 
graph. In March last Prof. Fleming exhibited the 
campograph, for photographing and _ delineating 
physical curves. Since then the optical arrangements 
have been improved, and’ the effect of electric oscilla- 
tions on the hysteresis and permeability of iron have 
been investigated with the improved instrument. When 
an iron wire is taken slowly through a magnetic cycle 
and a superposed high-frequency magnetising force is 
also applied, then, if the maximum value of the slowly 
periodic longitudinal magnetic force does not exceed 
a certain value, the effect of the oscillations is to 
increase the area of the hysteresis loop and to increase 
the magnetisation at the ends of the cycle. If the 
slowly periodic force has a large maximum value then 
the hysteresis loop is diminished in area, but the 
maximum magnetisation remains unaltered. The 
increase in area of the hysteresis loop is generally less 
for high frequency than for iow frequency oscillations, 
because in the latter case the oscillatory flux penetrates 
further into the iron wire. If oscillatory currents are 
passed along the iron wire whilst at the same time 
the iron is taken slowly through a longitudinal mag- 
netic cycle with continuous current, then when the 
oscillatory current has a small R.M.S. value the effects 
are generally similar to those produced by longitudinal 
oscillatory magnetic forces. If the oscillatory current 
is relatively large then their effect is to reduce the 
hysteresis and magnetisation at the ends of the cycle. 
This last action is due to the circular magnetisation 
produced by the longitudinal current, which grips the 
magnetic molecules of the iron, and prevents their 
longitudinal colineation and reduces also the hysteresis. 
The same effect is seen when a longitudinal continuous 
current is passed along an iron wire. The effect of 
superimposing on a steady feeble longitudinal mag- 
netic force an alternating magnetic force either by 
undamped or damped oscillations is greatly to increase 
the permeability at the ends of the cycle, provided the 
oscillatory force does not exceed a certain value. Be- 
yond that a diminution sets in. 


Royal Anthropological Institute, November 16.—Prof. 
A. Keith, president, in the chair.—Prof. H. J. Fleure : 
An anthropological analysis of the people of Wales. 
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This paper embodied work by Dr. T. C. James ang 
the author during the past ten years. Remote country 
districts were selected, and altogether 2500 natives of 
these districts were examined, thirty points being noted 
and tabulated for each individual. The results were 
plotted out on maps, so that the physical characters 
of the native of each district could be detected at a 
lance. Centres of dark dolichocephalic people were 
ound around Mynydd Hiraethog, S. Cardiganshire, 
and in the hill country of Glamorgan and Monmouth. 
These and other centres were afterwards found tobe 
near prehistoric centres of settlement. A very primi- 
tive type was found in the Plynlymon moorland, a 
poor, isolated district, the head form of this type being 
homologised with the Blackwater skull type. A type, 
apparently related to the round-barrow man, but with 
softened features, is characteristic of the valley cleft 
from Bala to Towyn and of its branches. It is very 
distinct physically and psychically from other Welsh 
types. In districts .on the coast, with a pelagic 
climate, and usually near megalithic remains, is found 
a dark brachycephalic type, with strong jaws. This 
may be the ‘old black breed” found in the Shetlands. 
There is evidence of a chain of localities occupied by 
ple of this type, extending from S.W. Norway 
Arbo) along the shores of the Irish Sea, Brittany, 
pain, Italy, to the eastern Mediterranean. This line 
was considered to be connected with a trade route 
of the Bronze age. Nordic types, amongst Welsh 
natives, were noted in certain estuaries and open 
coast localities, and the possibility of Irish Nordic 
types being represented in mid-Cardiganshire was dis- 
cussed. To explain the distribution of Neolithic and 
other types in Wales, Prof. Fleure maintained that 
the Neolithic inhabitants had occupied only the higher 
lying, wind-swept moorlands, and that the thickly 
wooded river valleys served as barriers to migrating 
peoples. 


Geological Society, November 17.—Dr. A. Smith 
Woodward, president, in the chair.—J. Parkinson; 
Some observations on the structure of the northern 
frontier district and Jubaland Provinces of the East 
Africa Protectorate. A floor of gneisses and schists 
is overlain on the western side by lavas, including 
those arising from the volcanoes Kulal, Assi, Hurri, 
Marsabit, etc., and by probably older lava-fields which 
together extend as far as long. 39° E. On the south, 
it was found that the lavas north of Kenya reached 
the Guaso Nyiro, but that a high gneiss country ex-, 
tended north-westwards from lat. 1° N. and long. 
38° E. to within a short distance of Lake Rudolf. 
Eastwards the coastal belt of sediments proved to be 
of Upper Oxfordian age and to extend to long. 404° E., 
and these were lost southwards under the great alluvial 
plain of Jubaland. At intervals throughout the alluvial 
plain disconnected exposures were found of soft cal- 
careous sandstones or limestones, the age of which 
cannot now be definitely fixed. Evidences of the desic- 
cation of the country were shown (1) by the laks, or 
water-channels, characteristic of Jubaland, which con- 
tained surface-water only during the rainy season and 
then extremely rarely, if ever, throughout their length; 
(2) by the presence of fresh-water molluscs in the 
scarcely consolidated beds of such laks and at other 
places where now no surface-water is present; and 
(3) by the presence of wells along fault-lines and in 
other places where, but for the previous presence of 
springs, it appears improbable that the natives would 
have begun sinking. 


Linnean Society, November 18.-—Prof. E. B. Poulton, 
president, in the chair.—Dr. E. J. Salisbury: Photo- 
graphic studies of Welsh vegetation. The subject was 
dealt with under the following heads :—(1) The vege- 
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tation of the limestone: (a) the limestone cliffs; (b) 
limestone pasture, with the dominant species, Festuca 
ovina, accompanied by many of. the common chalk- 
down species. Locally small woods of Quercus sessili- 
ora occur, though usually confined to siliceous soils. 
(2) The vegetation of the siliceous soils : (a) the Quer- 
cus sessiliflora. woods, with associated trees as Betula 

. and Pyrus aucuparia. Where the water-content 
is high, but the soil not acid, Fraxinus becomes 
common. As a result of felling or exposure Betula 
pubescens may become the dominant tree. The aver- 


age light-intensity in summer is about 7-6 t } 
ge 8 4 S utelin, Tha, | genus Pelodrilus in South Africa. 


of the maximum diffuse illumination outside. The 
shrub layer is usually poor. The flora of the drier 
parts largely consists of heath species; in the wetter 
and more acid parts, Vaccinium myrtillus is often 
abundant; towards the base of the slopes the ground 
flora is often almost entirely cryptogamic. Epiphytes 
as Polypodium valger, Frullania spp., and lichens are 
often abundant. In the valley bottom the Quercus 
sessiliflora woods merge into Alnus woods, with a 
light-intensity of about 3 per cent or under. (b) 
Scrub chiefly of Crategus. (3) The subalpine vegeta- 
tion: (a) the subalpine lakes with Subularia aquatica, 
Lobelia dortmanna, Littorella lacustris, and Isoétes, 
with absence of marginal vegetation; (b) the subalpine 
pastures. (Nardus, Lycopodium spp., etc.). 

Zoological Society, November 23.—Dr. A. Smith 
Woodward, vice-president, in the chair.—Prof. A. Dendy : 
Land-planarians from West Australia and Tasmania. 
The collection was made by members of the British 
Association. Three species were obtained in West 
Australia, all of which proved to be new, and of six 
species collected in Tasmania, two were described as 
new.—G. A, Boulenger; Snakes of East Africa and 
Nyassaland, and of north-east Africa and Socotra. 
Lists were given, with keys to the identification of the 
genera and species.—G. A. Boulenger: A new 
Amphisbena and a new snake discovered by Dr. 
H. G. F. Spurrell in southern Columbia.—C. Tate 
Regan: The morphology of the Cyprinodont fishes of 
the subfamily Phallostethine. The author described 
the structure of these extraordinary little fishes from 
Johore, and particularly the differences in the pria- 
pium of the two genera he recognised. 


CatcuTra. 

Asiatic Society of Bengal, November 3.—H. G. 
Graves ; The invention of fire. An endeavour to trace 
the stages of the ‘“‘inventive” power of man by which 
fire was converted to his use. The first advance con- 
sisted in the maintenance of a fire by feeding it with 
fuel ;- next came the power of carrying fire from place 
to place, and then followed the ability to originate fire. 
The subject is treated in view of the very low mental 
powers of early man. With analogies drawn from 
the development in the manufacture of matches, which 
originated less than a century ago, it is shown how 
difficult it is to apply the inventive faculties, and after- 
wards how easy it is to minimise the importance of 
any past advance in view of knowledge at the moment, 
—S. C, Mitra: Demon-cultus in Mindari children’s 
games. The theory is discussed that a goodly number 
of European children’s games and a few North Indian 
games, of the well-known ‘blind man’s buff” type, 
are survivals of demon-worship. It has been suggested 
that the blindfolded player represents the masked 
demon who tries to catch the rest of the players, while 
the latter try to evade being caught. The mask was 
unprovided with eyeholes either for making the catch- 
ing more difficult or for warding off the “evil eye”’ of 
the demon during the imitation of his activities. It is 
urged that the demon’s attempt to catch the rest of the 
players and the latter’s evasion of his efforts to seize 
them cannot certainly be called relics of demon- 
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worship. It is suggested that the games are not sur- 
vivals of demon-worship, but embody vestiges of the 
demon-lore of primitive times. There appears to be 
only one game—the ‘Jack-fruit game,” played by 
children among the Mundas of Chhota Nagpore— 
which embodies a travesty of demon-worship. 


Care Town. 

Royal Society of South Africa, October 20.—Dr. L. 
Péringuey, president, in the chair.—E. J. Goddard and 
C. S. Grobbelaar: Description of a South African 
This is the first record of the 
The specimens were 
obtained from Sneeuw Kop, near Wellington, at a 
height of about 4500 ft. he genital pores were dis- 
tinctly made out. The occurrence in South Africa is 
interesting, as the genus has a distribution restricted 
to the Antarctic region.—S. H. Haughton ; Preliminary 
note on ancient human skull remains from.the Trans- 
vaal. A description of the skull remains found at 
Boskop, Transvaal, and of the manner of their occur- 
rence. The remains consist of the greater part of the 
skull-cap, a temporal bone, and a portion of the lower 
jaw. No estimate can be given as to their age. The 
bones are fossilised, and were found embedded in a 
subsoil which overlay and partially consisted of the 
lateritic ‘“‘ouklip characteristic of some parts of the 
Transvaal. The skull-cap is the longest known, with 
the exception of that of La Chapelle-aux-Saints. Its 
greatest affinities are with the skulls of the Cro- 
Magnon type—a Negroid type which lived in southern 
Europe after that of Neanderthal. The back of the 
skull is elongate, a feature displayed both by the Nean- 
derthal man and the Cro-Magnon man, while the 
forehead and anterior half of the skull agree with the 
Cro-Magnon and Bantu types, and not at all with the 
Neanderthal. The temporal bone is primitive in its 
characters, and seems to indicate a more degraded 
type than does the skull-cap, a semblance which may 
be due to sex. The lower jaw is small and akin in 
character to that of the Bantu or Bushman type. 
Fragments of limb-bones fcund in the neighbourhood 
of the skull-cap are described as human.—A. N. Hen- 
derson ; The elastic arch continuous over several spans, 
capable only of small rotary motions at the supports.— 
H. Bohle : The heating coefficients of rheostats and the 
calculation of resistances for currents of short and 
moderate duration.—J. C. Beattie: Further magnetic 
observations in South Africa during the years 1914-15. 
The declination, dip, and horizontal intensity are given 
for twenty-seven stations, including two repeat stations 
in the Free State, Transvaal, and Cape provinces.— 
J. C. Beattie: True isogonics and isoclinals for South 
Africa for the epoch July 1, 1913. The results at 
about 7oo stations have been reduced to. the epoch 
from observations at about forty repeat stations fairly 
distributed over the greater part of the region. The 
greater number of the observations was made in 1903 
and 1909. The westerly declination has decreased in 
the ten years 1903-13 by about 14° in the west, and 2° 
in the east. In the same period the southerly dip has 
increased by approximately 1° in the east and 13° in 
the west.—I. B. Pole Evans: Descriptions of some new 
aloes from the Transvaal.—J. T. Morrison: A new 
harmonic analyser. 


species of Pelodrilus. 
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Pp. x+558. (London: Longmans and’Co.) 12s. 6d. 
net. 

The Positive Sciences of the Ancient Hindus. By 
Dr. B. Seal. Pp. viiit295. (London: Longmans and 
Co.) 12s. 6d. net. 

Morphology and Anthropology. By Dr. W. L. H. 
Duckworth. Second edition. Vol. i. Pp. xiv+304. 
(Cambridge: At the University Press.) 10s. 6d. net. 

New South Wales. Department of Mines. Geo- 
logical Survey: Mineral Resources. No. 18: The 
Canbelego, Budgery, and Budgerygar Mines, part ii. 
of the Cobar Copper and Gold-Field. By E. C. 
Andrews. Pp. viit+121. (Sydney: W. A. Gullick.) 

The Annual of the British School at Athens. No. xx. 
Session 1913-1914. Pp. iv+182. (London: Macmillan 
and Co., Ltd.) 21s. net. 

Historical Introduction to Chemistry. By ‘Prof. 
T. M. Lowry. Pp. xv+584. (London: Macmillan 
and Co., Ltd.) 8s. 6d. net. 

Memoirs of the Geological Survey. England and 
Wales. The Geology of the Country between Whitby 
and Scarborough. By C. Fox-Strangways and G. 
Burrow. Second edition. Pp. iv+144. (London: 
H.M.S.O.; E. Stanford, Ltd.) 2s. 6d. 

Diesel Engines for Land and Marine Work. By 
A. P. Chalkley. Fourth edition. Pp. xvii+368. 
(London : Constable and Vo., Ltd.) 8s. 6d. net. 

Apparitions and Thought-Transference. By F. Pod- 
more. New edition. Pp. xviii+467. (London: 
Walter Scott Publishing Company, Ltd.) 6s. 

A Text Book of Elementary Chemistry. By Prof. A. 
Smith. Pp. x+457. (London: G. Bell and Sons, 
Ltd.) 5s. net. 

A Laboratory Outline of Elementary Chemistry. 
By Prof. A. Smith. Pp. 152. (London: G. Bell and 
Sons, Ltd.) 2s. net. 

The Metallurgy of Gold. By Sir T. K. Rose. Sixth 
edition. Pp. xix+601. (London: C. Griffin and Co., 
Ltd.) 22s. 6d. net. 

The Structure of the Fowl. By Dr. O. C. Bradley. 
Pp. xi+153. (London: A. and C. Black, Ltd.) 
38. 6d. net. 

Board of Agriculture and Fisheries. Report of the 
Agricultural Education Conference: Agricultural Edu- 
cation for Women. Pp. 84.° (London: H.M.S.O.; 
Wyman and Sons, Ltd.) 1s. 3d. 

igour and Heredity. By J. L. Bonhote. Pp. xi+ 
263. (London: West, Newman and Co.) 10s. 6d. 
net. 

Egypt of the Egyptians. By W. L. Balls. Pp. 
| gen (London: Sir I. Pitman and Sons, Ltd.) 
Ss. net. 

The ‘ Wellcome” Photographic Exposure Record and 
Diary, 1916. Pp. 256. (London: Burroughs Well- 
come and Co.) 1s. 





DIARY OF SOCIETIES. 


THURSDAY, DecemBer 2. 

Rovat Society, at 4.30.—Note on the Existence of Converging Sequences 
in certain Oscillating Successions of Functions : W.-H — 
The Emulsifying Action of Soap; a Contribution to the Theory of 
Detergent Action: S. A. Shorter and S Ellingworth.—The Newtonian 
Constant of Gravitation as affected by Temperature: P. E. Shaw.— 
Skin Friction of the Wind on the Earth’s Surface: G. I. Taylor. 


FRIDAY, December 3. 
Grotoctsts’ AssociaTION , at 7.30.—Some Features of the Antarctic Ice: 
J. D. Falconer. 
MONDAY, Decemeber 6. 
Rovat Society or Arts, at 4.30.—Optical Glass: Dr. W. Rosenhain. 


Or ENGINEERs, at 7.30.—The Modern Development of Water 
Power: A. Steiger. 
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Society or Cuemicat Inpustry, at 8.—The Use of Graphical Methods 
in the Solution of Problems in l'echnical Chemistry : Prof. F. G. Donnan, 
—The Transport of Material in the Form of Dust: T. C. Cloud. 
Sampling and Analysis of Beeswax: M. S, Salamon. i 

WEDNESDAY, Decemeer 8. FY 

Farapay Society, at 8.—Discussion on “‘ The Corrosion of Metalg— 
Ferrous and Non-ferrous.” ‘ 4 

Rovat Society oF ARTS, at 4.30,—The Art of Finding your Way at 


Night without a Compass: Lieut.-Col. W. A. Tilney. 
THURSDAY, DecEMBER 9. 

Rovat Society, at 4.30.—Croonian Lecture: The +. a5’ Process in 
Muscle ; anc the Nature of Muscular Motion: Dr. W. M. Fletcher and 
Prof F. G. Hopkins. : 

MATHEMATICAL SOCIETY, at 5.30.—The Vibrations of a Special Type 
of Dissipative System: H. Jeffreys.—Diffraction by a Wedge: F. xe 
Whipple.—Some Applications of the Two-three Birational Space Trans 
formation: T. L. Wren. 

Optica Soctety, at 8.—Improvements in Prismatic Compasses, with 
Special Reference to the Creagh-Osborne Patent Compass: A. Hughes, ~ 

FRIDAY, Decemeber 10. , 

Rovat ASTRONOMICAL SocigTy, at 5. g 

MALACOLOGICAL Society, at 7.—Note on the Oligocene of Tampa, — 
Florida, the Panama Canal Zone, and the Antillean Region: Dr. W. H, ~ 
Dall.—Description of ‘two New Species of Angaseila: G. K. Gude. 
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